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© Novel 7-substttuted-9-substituted amino-6-demethyl-6-deoxytetracyclines. 



© Novel 7-substituted-9-(substituted amino>-6-demethyl-6-deoxytetracycline compounds having activity against 
a wide spectrum of organisms including organisms which are resistant to tetracyclines are disclosed. Also 
^ disclosed arc intermediates and methods for making the novel compounds of the present invention. 
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BACKGROUND OF THE INVENTION 
1. Field of the Invention 

s The invention relates to novel [4S-(4J2aa)]-4-(dimethylamino)-7-(substituted)-9-(substituted amino)- 

1 ( 4,4a t 5.5a,8,11,12a-oclahydro-3.10.l2 ( l2a-letrahydroxy-1 ,ll-dioxo-2-naphlhacenecarboxamides hereinafter 
called 7-(substituted)-9-(substituted amino)-6-demethyl-6-deoxytetracyclines, which exhibit antibiotic activity 
against a wide spectrum of organisms including organisms which are resistant to tetracyclines and are 
useful as antibiotic agents. Hie invention also relates to novel 7-(substiluted)-9-(substituted amino)-6- 

10 demethyl-6-deoxytetracycline intermediates useful for making the novel compounds of the present invention 
and to novel methods for producing the novel compounds and intermediate compounds. 

DESCRIPTION OF THE PRIOR ART 

75 A variety of tetracycline antibiotics have been synthesized and described for the treatment of infectious 
diseases in man and animals since 1947. Tetracyclines inhibit protein synthesis by binding to the 30S 
subunit of the bacterial ribosome preventing binding of aminoacyl RNA {Chopra, Handbook of Experimental 
Pharmacology, Vol. 78, 317-392, Springer- Verlag, 1985). Resistance to tetracyclines has emerged among 
many clinically important microorganisms which limit the utility of these antibiotics. There are two major 

20 mechanisms of bacterial resistance to tetracyclines: a) energy-dependent efflux of the antibiotic mediated 
by proteins located in the cytoplasmic membrane which prevents intracellular accumulation of tetracycline 
(S. B. Levy, et al, Antimicrob. Agents Chemotherapy 33, 1373-1374 (1989); and b) ribosomal protection 
m diated by a cytoplasmic protein which interacts with the ribosome such that tetracycline no longer binds 
or inhibits protein synthesis (A. A. Salyers, B. S. Speers and N. B. Shoemaker, Mol. Microbiol, 4:151-156. 

25 1990). The efflux mechanism of resistance is encoded by resistance determinants designated tetA-tetL . 
They are common in many Gram-negative bacteria (resistance genes Class A-E), such as Enterobac- 
toriaceae, Pseudomonas, Haemophilus and Aeromonas , and in Gram-positive bacteria (resistance genes 
Class K and L), such as Staphylococcus, Bacillus and Streptococcus. The ribosomal protection mechanism 
of resistance is encoded by resistance determinants designated TetM, N and O, and is common in 

30 Staphylococcus, Streptococcus, Campylobacter, Gardnerella, Haemophilus and Mycoplasma (A. A. Salyers, 
B. S. Speers and N. B. Shoemaker, Mol. Microbiol, 4:151-156 1990). 

A particularly useful tetracycline compound is 7-(dimethyiamino)-6-demethyl-6-deoxy tetracycline, known 
as minocycline (see U.S. 3,148,212, RE 26,253 and 3.226,436 discussed beiow). However, strains harboring 
the tetB (efflux in gram-negative bacteria) mechanism, but not tetK (efflux in Staphylococcus ) are resistant 

as to minocycline. Also, strains carrying tetM (ribosomal protection) are resistant to minocycline. This invention 
describes the synthesis ol novel tetracycline compounds which demonstrate significant in vitro and in vivo 
activity vs. tetracycline and minocycline susceptible strains and some tetracycline and minocycline resistant 
strains, that is, those harboring the tetM (ribosomal protection) resistance determinants. 

Duggar. U.S. Patent No. 2.482.055. discloses the preparation of Aureomycin® (I) by fermentation which 

40 have antibacterial activity. Growich et al., U.S. Patent No. 3,007,965, disclose improvements to the 
f rmentation preparation of I. Neither of these patents teaches or suggests the 6-demethyl-6-deox- 
ytetracyclines. 
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55 Beereboom et al., U.S. Patent No. 3,043,875 discloses tetracycline derivatives of the formulae (II) and (III) 
where R is H or CH 3 ; Ri is H and when R is CH 3 , OH; Ffe is H and N(CH 3 )2; X and Y are halogen; Z is H 
and halogen and B is bromo, chloro and iodo, which have antibacterial activity. This patent does not teach 
or suggest the inclusion of both di(Iower alkyl)amino or mono(lower alkyljamino substituents (at Y or Z) and 
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an amino function (at B). 




1 1 



Boothe et al.. U. S. Patent No. 3,148,212, reissued as RE26.253, and Petisi et al., U.S. Patent No. 
3,226,436, discloses tetracycline derivatives of the formula (IV) wherein R is hydrogen or methyl and Ri and 
rs Fk is hydrogen, monoflower alkyl)amino or di(lower alkyl)amino with the proviso that R- and R2 cannot both 
be hydrogen, which are useful for treating bacterial infections. This patent does not teach or suggest the 
inclusion of a 9-amino functionality (at Ra). 



20 




OH 0 OH 0 0 



1 Y 

Blackwood et al., U.S. Patent No. 3,200,149 discloses tetracycline derivatives of the formulae (V) and (VI) 
30 and reduction products thereof wherein Y may be hydrogen or hydroxy!, X may be hydrogen, chloro, iodo, 
or bromo, Xi may be hydrogen, amino, and lower alkanoylamino, X 2 may be hydrogen or nitro and Z is 
chloro or fluoro which possess microbiological activity. This patent does not teach or suggest the inclusion 
of both a di(lower alkyl)amino group (at X) and another nitrogen functionality (at Xi ) on the 6-demethyl-6- 
deoxytetracycline nucleus. 

3S 
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Petisi et al., U.S. Patent No. 3.338,963 discloses tetracycline compounds of the formula (VII) wherein R1 
and R2 are hydrogen, nitro s amino, formylamino, acetylamino, p-(dihydroxyboryl)benzoylamino, p- 
(aminobenzenesulfonyl)amino, chlorine, bromine or diazonium with the proviso that Ri and R2 may not both 
be hydrogen and with the further proviso that when R| is chlorine or bromine, R2 may not be hydrogen and 
so vice versa, R 3 is hydrogen or methyl and R 4 is hydrogen or hydroxy, which have broad-spectrum 
antibacterial activity. This patent does not teach or suggest the inclusion of both di(lower alkyl)amino or 
mono(lower alkyl)amino substituents (at Ri) and amino substituents (at R 2 ). 



55 
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OH 0 OH 0 



Bitha et al„ U.S. Patent No. 3,341.585 discloses tetracycline compounds of the formula (VIII) wherein R* is 
hydrogen, a-hydroxy or ^-hydroxy, Re is u-methyl or £-methyl, and R7 and Ra are each hydrogen, mono- 
(lower alkyl)amino or di(lower alkyl)amino with the proviso that R7 and R<t cannot both be hydrogen and with 
75 th further proviso that when Rs is hydrogen then Ffc is a-methyl. A preferred embodiment of the general 
formula (VIII) is when Ft is u-hydroxy or jS-hydroxy, R* is u-methyi or j3-methyl, R7 is di(!ower a!kyl)amino 
and Rs is hydrogen, which have broad-spectrum antibacterial activity. This patent does not teach or suggest 
the inclusion of both di(lower alkyl)amino or mono(lower alkyl)amino substituents (at R7) and amino 
substituents (at R 3 ). 

20 
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Shu, U.S. Patent No. 3.360,557 discloses 9-hydroxytetracyciines of the formula (IX) wherein Ri is hydrogen 
or hydroxy. R2 is hydrogen or hydroxy. R3 is hydrogen or methyl, R2 and R3 taken together is methylene, 
and R4 is hydrogen, halogen, nitro, amino, mono(lower alkyl)amino or di(lower aikyl)amino, which have been 
an found to possess antibacterial activity. This patent is restricted to JMiydroxytetracy dines and does not teach 
or suggest the presently claimed compounds. 



40 
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Zambrano, U.S. Patent No. 3,360,561 discloses a process for preparing 9-nitrotetracyclines of the formula 
(X) wherein R s is hydrogen or hydroxy, Ri is hydrogen or hydroxy, Fk is hydrogen or methyl, R- and Re 
taken together is methylene, R7 is hydrogen, chloro or nitro and Ra is hydrogen or nitro with the proviso 
that R7 and R3 cannot both be hydrogen. This patent does not teach or suggest the inclusion of both a di- 
ss (lower alkyl)amino or mono(lower alkyl)amino substituent (at R7) and an amino functionality {at R9). 
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Martell et at.. U.S. Patent No. 3,518,306 discloses 7-and/or 9-(N-nitrosoaikylamino)-6-demethyl-6-deox- 
y tetracyclines of the formula (XI) which possess in vivo antibacterial activity. This patent does not teach or 
rs suggest the inclusion of both a di(lower alkyl)amino or monoflower alkyl)annino substituent {at C-7) and an 
amino functionality (at 0-9). 




X l 



In U.S. 5,021,407, a method of overcoming the resistance of tetracycline resistant bacteria is disclosed. 
30 The method involves utilizing a blocking agent compound in conjunction with a tetracycline type antibiotic. 
This patent does not disclose novel tetracycline compounds which themselves have activity against 
resistant organisms. 

In summary, none of the above patents teach or suggest the novel compounds of this application. In 
addition, none of the above patents teach or suggest novel tetracycline compounds having activity against 
35 tetracycline and minocycline resistant strains as well as strains which are normally susceptible to 
tetracyclines. 

SUMMARY OF THE INVENTION 

40 This invention is concerned with novel 7-(substituted)-9-(substituted amino)-6-demetnyl-6-deox- 
ytetracyclines, represented by formula I and II, which have antibacterial activity; with method of treating 
infectious diseases in warm blooded animals employing these new compound; with methods of treating or 
controlling veterinary diseases; with pharmaceutical preparations containing these compounds; with novel 
intermediate compounds and processes for the production of these compounds. More particularly, this 

45 invention is concerned with compounds of formula I and II which have enhanced in vitro and in vivo 
antibiotic activity against tetracycline resistant strains as well as a high level of activity against strains which 
are normally susceptible to tetracyclines. 
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In formula I and II, X is selected from amino, NR 1 R 2 or halogen; the halogen is selected from bromine, 
25 chlorine, fluorine or iodine; 

and when X = NFVR 2 and R 1 = hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1 ,1-dimethylethyl; 
and when R* = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
30 and when R" = n-propyl, 

R 2 = n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when R* = 1-methylethyl, 

R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when R* = n-butyl, 
as R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when R* = 1-methylpropyl. 

R 2 = 2-methylpropyl; 

R is selected from R 6 (CH 2 ) n C0- or R 4 ' (CH 2 ) n S0 2 -; and when R = R 4 (CH s )nC0- and n = 0, 

R 4 is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci-Cc)- 

40 alkylamino. cyclopropylamino, cyclobutylamino, benzyiamino or phenylamino; disubstrtuted amino selected 
from dimethylamino, diethylamino, ethyl(1-methylethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl. 1-pyrrolyl, 1-(1,2,3-triazolyi) or 4-(i ,2,4-triazolyl); straight or branched (Ci-COalkyl 
group selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1- 
dimethylethyl; (Cs-Cejcycloalkyl group selected from cyclopropyl, cyclobutyl, cyciopentyl or cyciohexyl; 

45 substituted (Ca-Cejcycloalkyl group (substitution selected from (Ci-C3)alkyl, cyano, amino or (Ci-C3)acyl); 
(Cb-Cia)aryl group selected from phenyl, a-naphthyl or ^-naphthyl; substituted (Cb-Cio)aryl group 
(substitution selected from halo, (Ci-Gv)alkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (C1 -C3)alkylamino or carboxy); (C7-C9>aralkyl group selected from benzyl. 1-phenylethyl t 2- 
phonylcthyl or phcnylpropyl; a-amino(Ci -C 4 )alkyl group selected from aminomethyl, a-aminoethyl, a- 

50 aminopropyl or a -ami no butyl; carboxy(C 2 -C4)alkylamino group selected from aminoacetic acid, o- 
aminobutyric acid or a-aminopropionic acid and their optical isomers; (C7-C 3 )ara!kylamino group such as 
phenylglycyl; (Ct-C*)alkoxycarbonylamino substituted (Ci-C*)alkyl group, substitution selected from phenyl 
or p-hydroxyphenyi; a-hydroxy(Ct-Ca)alkyI group selected from hydroxymethyl, a-hydroxyethyl or a- 
hydroxy-1-methylethyl or a-hydroxy propyl; a-mercapto(Ci-C3)alkyl group selected from mercaptomethyl, a- 

55 mercaptoethyl, a -mercapto- 1-methylethyl or a-mercaptopropyl; halo(Ci-C3)alkyl group such as 
bromomethyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl. trichloromethyl, 2- 
fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle group selected 
from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a 
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benzo or pyrido ring fused thereto: 

$ ■■ 0 



to Z = N t O f S or Se 

such as pyrrolyi, N-methylindolyl, indolyi, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl. 
furanyl, benzofuranyl. tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, 

or a five tnembered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




Z or T = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyi, 3- 
alkyl-3H-imidazo[4,5-b]pyridyi or pyridyl imidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 



35 




40 

(A is selected from hydrogen; straight or branched (Ci-C*)aJkyl; Cs-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ci-C4)alkoxy, triha!o(Ct-CH)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-Ca)- 
alkylamino or carboxy); (C7-C3)aralkyl group selected from benzyl, 1 -phenyl ethyl, 2-phenylethyl or phenyl- 
45 propyl) 

such as 7-butyrolactam, 7-butyrotactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-Csjalkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-l- 

so piperazinyl, 4-ethyl-2 f 3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyc!opropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or haloacyl group selected from acetyl, 
propionyl, chloroacetyl, tritluoroacetyi, (C 3 -C6)cycloalkylcarbonyl such as cyclop ropy Icarbony I, cyclobutyl- 
carbonyl, cyclopentylcarbonyl, cyclohexylcarbony), (2.3-dimethylcyclopropyl)carbonyl, (1 ,2-dimethyl- 
cyclopropyl)carbonyl. (2-ethylcyclopropyl)carbonyl, (2-methylcyclopentyl)carbonyl or (3-ethylcyclobutyl)- 

65 carbonyl (Ce-Cio)aroyl selected from benzoyl or naphthoyl, halo substituted (CVCioJaroyl such as 
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci-C4)alkylbenzoyl such as 4- 
toluoyl, 2-toluoyl or 4-(i-methylethyl)benzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five 
membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
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pyrido ring fused thereto: 



Z = N. O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyi. 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl. tetrahydrothienyi, thienyl, benzothienyl or selenazolyl, 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




2 or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl; benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-SH-imidazofrS-blpyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




I 

A 



(A is selected from hydrogen; straight or branched (Ci-COaikyl; Cc-aryl; substituted Ct-aryl (substitution 
selected from halo.fCi-COalkoxy. trihalo(Ci-C 3 )alkyl. nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1-phenylethyi, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam. 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N t 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl. unsym-triazinyl, pyrimidinyl or (Ci -Chalky Ithiopyridaziny I. or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, A-ethyl^-dioxo-l-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
pipcra2inyl t 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (d-C*)aikoxycarbonyl group selected from 
methoxycarbonyl, ethoxycarbonyl, straight or branched propoxylcarbonyl, straight or branched butoxycar- 
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group [substitution selected from (Ci-C3)alkyl group, 
halogen, {Ce-Ciojaryl group selected from phenyl a-naphthyl, £-naphthyl, substituted (Ct-Ciojaryl group 
(substitution selected from halo, (Ci-Gv)alkoxy, trihalo(Ci-C a )alkyl, nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy), halo(Ci -C3>alkyl group such as bromomethyl, fluoromethyl, 
difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 
2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyi, a heterocycle group selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 
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Z = N, O, S or Se 

such as pyrrolyl. N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, lelrahydrothienyl. thienyl. benzolhienyl or selenazolyl]; 

(Ci-C4)alkoxy group such as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy; Ce-aryloxy 
group selected from phenoxy or substituted phenoxy (substitution selected from halo, (Ci -C4 )alkyl, nitro, 
cyano, thiol, amino, carboxy, di(Ci-C3)alkylamino);(C7-Cio)aralkyloxy group such as benzyloxy. 1- 
phenylethyloxy or 2-phenylethyloxy; vinyloxy or substituted vinyioxy group (substitution selected from (O- 
Cdjalkyl, cyano, carboxy. or (Cfi-Cto)aryl selected from phenyl, a-naphthyl or 0-naphthyl); R a R b amino(Ci - 
COalkoxy group, wherein R a R b is a straight or branched (Ci-C»)alkyl selected from methyl, ethyl, n-propyl, 
1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl or R a R b is (CH 2 ) n , n=2-6, or 
-(CH 2 >2W(CH 2 fe- wherein W is selected from -N(C,-C3)alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci-C3)alkyl], 0 or S; or R a R b aminoxy group, wherein R a R b is a straight or 
branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2- 
methylpropyl or R a R b is (ChfeL n = 2-6, or -(CH 2 )2W(CH2)2- wherein W is selected from -N(Ci -C 3 )alkyl 
[straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci-C 3 )alkyl], O or S; 
and when R = R*(CH z > n CO- and n = 1-4, 

R 4 is selected from hydrogen; amino; straight or branched (Ci-Ci)alkyl group selected from methyl, ethyl, 
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methyIpropyi or 1,1-dimethylethyl; (C3-Cs)cycloalkyl 
group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted (C3-C$)cycloalkyl group 
(substitution selected from (Ci-Cs)alkyl, cyano, amino or (Ci-C3)acyl); (C6-Cio)aryl group selected from 
phenyl, a-naphthyl or 0-naphthyl; substituted(C6-Cio)aryl group (substitution selected from halo, (C1-C4)- 
alkoxy, trihalo(Ci-C3)alkyl. nitro, amino, cyano, (Ci-C+)alkoxycarbonyl, (C1-C3) alkylamino or carboxy); (C7- 
C3) aralkyl group such as benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; acyloxy or haloacyloxy 
group, selected from acetyl, propionyl, chloroacetyl, trichloroacetyl, (Ca-Cc)cycloalkylcarbonyl, (Cc-Cio)aroyl 
selected from benzoyl or naphthoyl, halo substituted (C6-Cio)aroy1 such as pentafluoro benzoyl, 4- 
chlorobenzoyl, 3-bromobenzoyi or 3.4-d if I uoro benzoyl, (Ci -C^Jalkyibenzoyl such as 4-toluoyl, 2-toluoyl or 4- 
(l-methylethyl)benzoyl, (heterocycle)carbonyl. the heterocycle selected from a five membered aromatic or 
saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl. N-methylindo!yl, indolyl, 2-pyrrolidinyl, 3-pyrroiidinyl, 2-pyrrolinyl. tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl. thienyl, benzothienyl or selenazolyl, 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




0 r 





0 r 
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Z or Z* = N, O, S or Se 

such as imidazolyi, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl. 3- 
aikyI-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl. or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent app nded O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aryl; substituted (Varyl (substitution 
selected from halo.fCi-COalkoxy. trihalo(Ci-C3)alkyi, nitro, amino, cyano, (Ci-C4)alkoxycarbonyl, (Ci-Ca)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1 -phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyraztnyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridaztnyl, or a six membered saturated ring with 
one or two N, O, S or Sc heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyi-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyI; (C- -COalkoxy group such as allyloxy, methoxy, 
ethoxy, n-propoxy,n-butoxy or tert-butoxy; Cs-aryloxy group selected from phenoxy or substituted phenoxy 
(substitution selected from halo, (Ci-COalkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-C3)aikylamino); (C7- 
Cio)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy; (Ci-C3)a!kylthio group 
selected from methylthio, ethylthio, propytthio or allylthio; Ce-arylthio group selected from phenylthio or 
substituted phenylthio (substitution selected from halo, (Ct-C*)aikyl, nitro, cyano, thiol, amino, carboxy, di- 
(Ci-Cojalkylamino); Cc-arylsulfonyl group selected from phenylsulfonyl or substituted phenylsulfonyl 
(substitution selected from halo, (Ci-COalkoxy, trihalo(Ct-Ca)alkyl, nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl, (Ci-Ca)alkylamino or carboxy); (Cz-Csjaralkylthio group such as benzylthio, 1-phenylethyl- 
thio or 2-phenylethylthio; a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 




Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyi, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyi or selenazolyl, 

or a five membered aromatic ring with two N, O.S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




Z or Z 1 = N, O, S or Se 

such as imidazolyi, pyrazolyl, benzimidazolyl, oxazolyl. benzoxazolyl, indazolyl, thiazolyl, benzothia2olyl, 3- 
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alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a live membered saturat d ring with one or two N, O f 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-Ci)alkyl; Cs-aryi; substituted Cfj-aryl (substitution 
selected from ha!o,{Ci-GOalkoxy, trihaIo(Ci-Ca)alkyl, nitro. amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); (Cz-Cgjaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazoiidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N : 0,S or Se heteroatoms such as pyridyl, pyridazinyl : pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyI, or a six membered saturated ring with 
one or two N t 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-l- 
pipcrazinyl, 4-cthyl-2,3-dioxo-1 -piperazinyl, 4-mcthyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl. 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy group; mercapto group; mono- or di- 
straight or branched chain (C- -Cejalkylamino group selected from methyl, ethyl, n-propyl, 1-methyiethyl. n- 
butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, n-oentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2- 
dimethylpropyl, 3-methylbutyl. n-hexyl, 1 -methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl, 
1,2-dimethylbutyl, 1 ,3-dimethylbutyl or i-methyl-1-ethylpropylamino; (C2-C5)azacycloalkyl group such as 
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, morphoiinyl or 2-methylpyrrolidinyl; carboxy(C2-C*)aJkyl amino 
group selected from aminoacetic acid, a-aminopropionic acid, a-aminobutyric acid and their optical isomers; 
a-hydroxy(Ci-C 3 )alkyl group selected from hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-methylethyl or a- 
hydroxypropyl; halo(Ci-C3)alkyl group such as bromomethyl, fluoromethyl, difluoromethyl, trifluoramethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyi, 2,2,2-trifluoromethyl, 2- 
bromoethyl or 2-iodoethyl; acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl, 
trifluoroacetyl, (C 3 -COcycloalkylcarbonyl, (C*-Cio>-aroyl selected from benzoyl or naphthoyl, halo substi- 
tuted (Cs-Cio)aroyl such as pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl, 3,4-difluorobenzoyl, (C1- 
)alkylbenzoyl such as 4-loluoyl, 2-toluoyl or 4-(l-methylethyl)benzoyl. or (heterocycle)carbonyl, the 
heterocycle selected from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyt, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyi, 
furanyl.benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




A 
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r 




Z or Z 1 = N, O. S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxa^olyl, benzoxazolyl, indazolyl. thiazolyl. beruothiazolyl, 3- 
alkyl-3H-imidazo[4 ( 5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aryl; substituted Ct-aryl (substitution 
selected from halo,(Ci-C4)alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C 3 )- 
alkyfamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazoiidinone, or a six membered 
aromatic ring with one to three N, O, S or So heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N. O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-i- 
pip razinyl, 4-ethyl-2,3-dioxo-1-piperazinyl : 4-methyI-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorphoIinyl or 2-dioxothiomorpholinyl; (Ci-COalkoxycarbonylamino group selected from 
tert-butoxycarbonylamino, allyloxycarbonylamino, methoxycarbonylamino, ethoxycarbonylamino or propox- 
ycarbonylamino; (Ci -C*)alkoxycarbonyl group selected from methoxycarbonyl, ethoxycarbonyl, straight or 
branched propoxycarbonyl, allyloxycarbonyl or straight or branched butoxycarbonyl; R*R b amino(Ct-Ci)- 
alkoxy group, wherein R a R b is a straight or branched (Ci-d)alkyi selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyi, 1-methylpropyl, or 2-methyipropyl or R a R b is (CH 2 ) ni n = 2-6, or -(Chfe^WtC^- 
wherein W is selected from -N(Ci-C s )alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen 
or (Ci-C3)alkyl], 0 or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci-Ci)alkyl 
selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyi, 1-methylpropyl, or 2-methylpropyl or R a R b is 
(CH 2 ) n . n = 2-6, or -<CH 2 >2W(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH. 
-NOB [B is selected from hydrogen or (Ci-C 3 )alky!] ( 0 or S; 
and when R = R 4 (CH^) n SO^- and n = 0, 

R 4 is selected from amino; monosubstituted amino selected from straight or branched (Ci-C&)aikylamino, 
cyclopropyiamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from 
dimethylamino, diethylamino, ethyl(1-methylethyl)amino. monomethylbenzylamino, piperidinyl, morpholinyl, 
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or branched (Ci-C*)alkyl group 
selected from methyl, ethyl, n-propyl, 1-methylethyl ( n-butyl t 1-methylpropyl, 2-methylpropyl or 1,1- 
dimethylcthyl; (C3-C 6 )cycloalkyl group selected from cyclopropyl, cyclobutyl, cydopentyl or cyclohexyl; 
substituted (C 3 -C £ )cycloaJkyl group (substitution selected from (Ci-C 3 )alkyl, cyano, amino or (Ci-C 3 )acyl); 
(Ce-Cio)aryl group selected from phenyl, a-naphthyl or jS-naphthy(; substituted (QrCio)aryl group 
(substitution selected from halo, (Ci-C*)aikoxy. trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (Cz-Csjaralkyl group such as benzyl, 1-phenylethyl, 2- 
phenylethyl or phenylpropyl; ha!o(Ci-C3)a!kyl group such as bromomethyl, fluoromethyl, difluoromethyl. 
trifluoromethyl, chloromethyl, dichloromethyt, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2- 
trifluoroethyl, 2-chloroethyl, 2,2-dichloroethyl, 2,2,2-trichIoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle 
group selected from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 




A 



A 



12 



EP0 536 515 A1 




Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroiidinyl, 3-pyrrolidinyl. 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O. S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O t S or Se 

such as imidazolyt. pyrazolyi, benzimidazoiyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O. 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




I 

A 



(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; C&-aryl; substituted Cs-aryl (substitution 
selected from halo,(Ci-Ca)alkoxy, trihaJo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl. (C1-C3)- 
alkylamino or carboxy); (C7-C9)aralkyl group selected from benzyl. 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as -y-butyrolactam, 7-butyrolactone. imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl. pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyi or (Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2.3-dioxo-1- 
piperazinyl, 4-ethyl-2 f 3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; R a R u amino(Ci-COalkoxy group, wherein R a R b is 
a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, l-mcthylethyl ( n-butyl, 1- 
methylpropy!, or 2-methylpropyl or R a R b is <CH 2 ) n , n = 2-6, or -(ChfefcWtCHak- wherein W is selected from 
-N(CrC3)alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci -C 3 )alky»], O or S; or 
R a R b aminoxy group, wherein R a R b is a straight or branched (Ci -Chalky! selected from methyl, ethyl, n- 
propyl, 1-mettiylethyi. n-butyl, 1-methylpropyl, or 2-methylpropyl or R°R b is (CH 2 ) n , n = 2-6, or -(CHa^W- 
(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (C* -C3)alkyl] ( O or S; 
and when R = R 4 CH2) fl S02- and n = 1-4, 

R 4 ' is selected from hydrogen; amino; straight or branched (Ci-COalkyl group selected from methyl, ethyl, 
n-propyl, 1-methylothyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl; (Ci-COcarboxyalkyl 
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group; (C3-C6)cycloa!kyl group selected from cyclopropyl, cyclobutyl, cyclopentyl orcycloh xyl; substituted 
(C3-Cs)cycloalkyl group (substitution selected from (Ci-C3)alkyl, cyano, amino or (Ci -C 3 )acyl); (C6-Ci 0 )aryl 
group selected from phenyl, a-naphthyl or 0-naphthyl; substituted (Cc-Cio)aryl group (substitution selected 
from halo, (Ci-C<.)alkoxy, trihalo(Ci-C 3 )alkyl, nitro. amino, cyano, (Ci-C4)alkoxycarbonyl ( (Ct-Cs)alkylamino 
or carboxy); (C?-C9)aralky! group selected from benzyl, 1-phenylethyi. 2-phenylethyl or phenylpropyl; (Ci- 
C^alkoxy group such as allyloxy, melhoxy, ethoxy. n-propoxy or tert-butoxy; Ce-aryloxy group selected 
from phenoxy or substituted phenoxy (substitution selected from halo, (C- -C3)alkyl, nitro, cyano, thiol, 
amino, carboxy, di(Ci-C3) alkylamino); (C7-Cio)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 2- 
phenylethyloxy; R a R b amino(Ci-Ct)alkoxy group, wherein R a R b is a straight or branched (Ci-C*)alkyl 
selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl, or 2-methylpropyl or R a R b is 
(CH 2 )„. n = 2-6. or -(CH 2 )2W(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, 
-NOB [B is selected from hydrogen or (Ci-C 3 )aikyl], O or S; or R a R h aminoxy group, wherein R n R b is a 
straight or branched (Ci-COalkyl selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl, 1 -methyl- 
propyl or 2-methylpropyl or R a R b is (CH?) n , n = 2-6, or -(CH?)?W(CH?)?- wherein W is selected from -N(Ci- 
C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (C-GOalkyl], 0 or S; (C1-C3)- 
alkylthto group selected from methylthio, ethylthio or n-propylthio; C&-arylthio group selected from phenyl- 
thio or substituted phenylthio (substitution selected from halo, (Ci -Chalky!, nitro, cyano. thiol, amino, 
carboxy, di(Ci-C3)alkylamino); (C7-Cs)aralkylthio group such as benzylthio, 1-phenylethylthio or 2- 
phenylethytthio: a heterocycle group selected from a five membered aromatic or saturated ring with one N ( 
O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 




Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl. benzofuranyl. tetrahydrothienyl, thienyl. benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 « N, O, S or Se 

such as imidazoiyl, pyrazolyl, benzimidazolyl, oxazoiyl, benzoxazolyl, indazolyl, thiazoiyi, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl. or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 
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(A is select d from hydrogen; straight or branched (Ci-C*)alkyl; Cs-aryl; substituted C E -aryl (substitution 
selected from ha!o.(Ct-C4)aIkoxy, trihalo(Ci-Ca)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl. (C1-C3)- 
alkylamino or carboxy); (C7-Cg>ara!kyl group selected from benzyl, 1-phenylethyl. 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, -y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O.S or Se heleroatoms such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2.3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy group, mercapto group; mono- or di- 
straight or branched (Ci-C;)a!kylamino group selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl, 
1-methylpropyl. 2-methylpropyl, 1.1-dimethylethyl. 2-methylbutyl. 1.1-dimethylpropyl. 2.2-dimethylpropyl. 3- 
methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 2-methylpentyl, 1 ,2-dimethyl- 
butyl, 1.3-dimethylbutyl or l-methyl-1-ethylpropyl amino; halo(Ci-Cs)alkyl group such as bromomethyl, 
fluoromethyl, difluoromethyl, trifluoromethyl. chloromethyl, dichloromethyl. trichloromethyl, 2-fiuoroethyl. 2,2- 
difluoroethyl, 2,2,2-trifluoroethyi. 2-chloroethyl. 2,2-<jichloroethyl. 2,2,2-trichloroethyl, 2-bromoethyi or 2- 
iodoethyl; acyl or haloacyl group selected from acetyl, propionyl. chloroacetyl, trifluoroacetyl. (C3-Cg)- 
cycloalkylcarbonyl, (Cs-Cio)aroyl selected from benzoyl or naphthoyl, halo substituted (Cc-Ciojaroyl such 
as pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or 3,4-dif!uorobenzoyl, (Ci-C4)alkyl benzoyl such 
as 4-toIuoyl, 2-toluoyl or 4-(1-methylethyl)benzoyl, or (heterocycle)carbonyl, the heterocycle selected from a 
five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 




Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl. 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, 0, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl. indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4.5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 
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(A is sel cted from hydrogen; straight or branched (Ci-C*)alkyl; Cs-aryl; substituted Ce-aryl (substitution 
selected from halo f (Ci-C*)alkoxy. trihalo(Ci-C 3 )alkyI, nitro, amino, cyano. (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-C 9 )ara!kyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as y-butyroiactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyrtdazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2.3-dioxo-1- 
piperazinyl. 4-elhyl-2.3-dioxo-1-piperazinyl, 4-methyl-2>dioxo-1-piperazinyl. 4~cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (Ci -C^aikoxy carbon y I group selected from 
methoxycarbonyl, ethoxycarbonyl, straight or branched propoxycarbonyl, allyloxycarbonyl or straight or 
branched butoxycarbonyl; 

R 5 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl 
or 1-methylethyl; (Cfi-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; (C 7 -C<»)aralkyl group 
such as benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N. 0. S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 - N. O. S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazoiyl, benzoxazolyl, indazolyl. thiazolyl, benzothiazoiyl. 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylirnidazolyl, or a five membered saturated ring with one or two N. 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; Cs-aryi; substituted C*-aryl (substitution 
selected from halo, (C1-C4) alkoxy, trihalo(Ci-C3)alkyl. nitro, amino, cyano, (Ci-C*)alkoxycarbonyl, (C1-C2) 
alkylamino or carboxy); (Cz-Cajaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as y-butyrolactam, 7 -butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (C1-C3) alkylthiopyridazinyl, or a six membered saturated ring with 
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one or two N, 0, S or Se heteroatoms and an adjac nt appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl. 2-dioxothiomorpho!inyl; or -(CH 2 J n COOR 7 where n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-C3>alkyl group selected from methyl, thyl„ n-propyl or 1- 
b methylethyi; or (Ce-Cio)aryl group selected from phenyl, o-naphthyl, 0-naphthyl; R 6 is selected from 
hydrogen; straight or branched (Ci-C3>alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 
(CVCio)aryl group selected from phenyl, o-naphthyl or 0-naphthyl; (C 7 -Cs )aralkyl group such as benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic or 
saturated ring with one N, 0. S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

to 

Z = N, 0, S or Se 

20 such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyi, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a bcnzo or pyrido ring fused thereto: 



25 




30 

2 or T = N, 0. S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
3b S or Se heteroatoms and an adjacent appended O heteroatom: 



40 




A A 



45 

(A is selected from hydrogen; straight or branched (Ci-d)alkyl; Ct-aryl; substituted C G -aryl (substitution 
selected from halo,(Ci -C4 Jalkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-Ca)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyl, 2-phcnylethyl or phenyl- 
50 propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinon© or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl. or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-l- 
55 piperazinyl, 4-ethyl-2,3-dtoxo-1 -piperazinyl, 4~methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or -(CH 2 ) n COOR 7 ' where n = 0-4 and R 7 ' is selected 
from hydrogen; straight or branched (Ci-C:)alkyl selected from methyl, ethyl, n-propyl or 1 -methylethyi; or 
(C6-Cio)aryl selected from phenyl, a-naphthyl or £-naphthyl; with the proviso that R 5 and R 6 cannot both be 
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hydrog n; 

or and R 6 taken together are -(CH 2 >2W(CH 2 )2-, wherein W is selected from (CH 2 ) n and n = 0-1. -NH, -N- 
(Ci-C3)alkyl [straight or branched], -N(Ci-C+)alkoxy, oxygen, sulfur or substitut d congeners selected from 
(L or DJproline, ethyl(L or DJprolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

Preferred compounds are compounds according to the above formula I and II in which X is selected 
from amino, NR'R 2 , or halogen; the halogen is selected from bromine, chlorine, fluorine or iodine; 
and when X = NrTR 2 and FT = hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl. n-butyl. 1-methylpropyl, 2-methylpropyl or 1 ,1-dimethylethyl; 
and when R* = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
R is selected from R^CHa^CO- or R 4 ' (CH 2 )r,S0 2 -; and when R = R 4 (CH 2 )nCO- and n = 0, 
R* is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci-C&)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl{1 -methylethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyI, 1-pyrrolyi, 1-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or branched (Ci-Csjalkyl 
group selected from methyl, ethyl, n-propyl or 1-methylethyl; (C3-C&)cycloalkylgroup selected from 
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted (Ca-C&Jcycloalkyl group (substitution selected 
from (Ci-C3)alkyl, cyano, amino or (Ci -C 3 )acyl); (CVCioJaryl group selected from phenyl, a-naphthyl or $- 
naphthyl; substituted (C6-Cio)aryl group (substitution selected from halo,(Ci-C*)alkoxy, trihalo(Ci -Chalky I, 
nitro, amino, cyano, (Ci-C4)aJkoxycarbonyl, (Ci-C3>atkylamino or carboxy); cr-amino(Ci-C*)alkyl group 
selected from aminomcthyl, a-aminocthyl, a-aminopropyl or a-aminobutyl; carboxy(C2-C4)alkylamino group 
selected from aminoacetic acid, a-aminobutyric acid or a-aminopropionic acid and their optical isomers; 
(C7-Cg)araIkylamino group such as phenylglycyl; (Ci -C* )alkoxycarbonylamino substituted (Ci-CU)aikyl 
group, substitution selected from phenyl or p-hydroxyphenyl: a-hydroxy(C 1 -Cs)alkyl group selected from 
hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-methylethyl or a-hydroxy propyl; halo(Ci-C3)alkyl group such 
as bromomethyl, fluoromethyl, difluoromethyl, trrfluoromethyi, chloromethyl, dichloromethyl, trichloromethyl, 
2-fluoroethyl, 2 : 2-difluoroethyl, 2,2 : 2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle group selected 
from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyt, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z' = N, 0. S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazoiyl, benzoxazotyl, indazolyl, thiazolyl, benzothiazotyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O t 
S or Se heteroatoms and an adjacent appended O heteroatom; 
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(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; Ce-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ci-C 4 )alkoxy, trihaIo(Ci-C a )alkyl, nitro, amino, cyano, (Ci -COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C?-C9)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as -y-butyrolactam, >-butyrolactone. imidazolidinone or N-aminoimidazolidinone ( or a six membered 
aromatic ring with one to three N, O. S or Se heteroatoms such as pyridyl, pyridazinyl. pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2 f 3-dioxo-1-piperazinyi, ^methyl^.a-dioxo-l-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
plperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or haloacyl group selected from acetyl, 
propionyl, chloroacetyl, trifluoroacetyl, (C 3 -C6)cycloalkylcarbonyl such as cyclopropylcarbonyl, cyclobutyl- 
carbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-dimethylcyclopropyl)carbonyl, (1 ,2-dimethyl- 
cyclopropyl)carbonyl, (2-cthylcyclopropyl)carbonyl, (2-mcthylcyclopentyl)carbonyl or (3-ethylcyclobutyl)- 
carbonyl, (C6-Cio)aroyl selected from benzoyl or naphthoyl, halo substituted (Cs-CiaJaroyI such as 
pentafluorobenzoyl, 4-chIorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (C1 -C* )alky I benzoyl such as 4- 
toluoyl, 2-methyltoluoyl or 4-{1-nnethylethyl)benzoyl I or (heterocycle)carbonyl, the heterocycle selected from 
a five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl. N-methylindolyl, indolyi. 2-pyrrolidinyl. 3-pyrroiidinyl. 2-pyrrolinyl, tetrahydrofuranyl. 
furanyl, benzofuranyl. tetrahydrothienyi, thienyl, benzotfitenyl or selenazolyl. or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




2 or Z 1 = N, 0, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyi, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two IN, 0, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 
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(A is selected from hydrogen; straight or branched (Ci -Chalky!; CG-aryl; substituted Ct-aryl (substitution 
selected from halo.(Ci-C4)alkoxy, trihalo(Ci-C3)alkyl. nitro, amino, cyano, (Ci -C* )aikoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cg)ara!kyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as -y-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O. S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-l-piperazinyl : 4-methyl-2 l 3-dioxo-1-piperazinyl l 4-cyciopropyl-2-dioxo-l- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C1 -G^alkoxy carbon y I group selected from 
methoxycarbonyl, ethoxycarbonyl, straight or branched propoxyicarbonyl, straight or branched butoxycar- 
bony) or allyloxycarbonyl; vinyl or substituted vinyl group [substitution selected from (Ci-C3)alkyl group, 
halogen, (Ce-Ciajaryl group selected from phenyl, a-naphthyl, 0-naphthyl, substituted (C&-Cio)aryl group 
(substitution selected from halo, (Ci-COalkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)aikylamino or carboxy), halo(Ci-C 3 )a(kyl group such as bromomethyl, fluoromethyl, 
d if luorom ethyl, trifluoromethyi, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 
2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl, a heterocycie group selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a ben20 or pyrido ring fused 
thereto: 




Z - N. 0. S or Se 

such as pyrrolyl. N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyi. 
furanyl. benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl]; (Ci-C^Jalkoxy group such as 
allyloxy, methoxy, ethoxy, n-propoxy,n-butoxy or tert-butoxy; Ce-aryloxy group selected from phenoxy or 
substituted phenoxy (substitution selected from halo, (Ci-GOalkyl, nitro : cyano, thiol, amino, carboxy, di(Ci- 
C3)alkylamino); (C7-Cio)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy; 
vinyloxy or substituted vinyloxy group (substitution selected from (Ci-C4)alkyi t cyano, carboxy, or (C5-C10)- 
aryl selected from phenyl, a-naphthyl or £-naphthyl); R a R B amino(Ci-C*)alkoxy group, wherein R a R D is a 
straight or branched (d-Ci)alkyl selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl, 1-methyl- 
propyl.. or 2-methylpropyi or R a R b is (CH 2 ) n , n = 2-6, or -(CH 2 >2W(CH2)2- wherein W is selected from -N(Ci- 
C 3 )aikyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci-C 3 )aJkyl], O or S; or 
R a R b aminoxy group, wherein R°R b is a straight or branched (Ci-C 4 )alkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n = 2-6, or -(ChbfcW- 
(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alky! [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-C 3 )alkyl], O or S; 
and when R = R*(CH2) n C0- and n= 1-4, 

R* is selected from hydrogen; (Ci-Cs)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 
amino; monosubstituted amino selected from straight or branched (Ci-Cejalkylamino, cyclopropylamino, 
cyclobutylamino, benzylamino or phenyiamino; disubstituted amino selected from dimethyiamino, 
diethylamino, ethyl(1-methylethyl)amtno, monomethylbenzylamino, piperidinyl, morpholtnyl, 1-imidazolyl, 1- 
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pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); (Cs-Ciojaryl group selected from phenyl, a-naphthyl or 0- 
naphthyl; substituted (C s -Cio)aryl group (substitution selected from halo, (Ci -C4 )alkoxy, trihaJo(Ci-C 3 )alkyl, 
nitro. amino, cyano, (Ci-COalkoxycarbonyl, (Ci -C3)a!kylamino or carboxy); acyloxy or haloacyloxy group, 
selected from acetyl, propionyl, chloroacetyL trichloroacetyl, (Ca-C^jcycloalkylcarbonyl, (Cs-Cio)aroyl se- 
lected from benzoyl or naphthoyl, halo substituted (C6-Cio)aroyl such as pentafluorobenzoyl,4-chloroben- 
*oyl, 3-bromobervoyl or 3,4-difluorobenzoyl, (Ci-COalkylbenA)yl such as 4-loluoyl. 2-toluoyl. 4-(1- 
methylethyl)benzoyl or (heterocycle)carbonyl, the heterocycle selected from a five mem be red aromatic or 
saturated ring with one N, 0, S or Se heteroatom opionally having a benzo or pyrido ring fused thereto: 




o r 



0 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




0 r 




Z or T = N, 0, S or Se 

such as imidazolyl, pyrazolyl, benzimidazoiyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyi, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -COalkyl; Cb-aryl; substituted Cb-aryl (substitution 
selected from halo,(Ci -COalkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-C 4 )alkoxycarbonyl, (Ct-C 3 )- 
alkyiamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with on© to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyi, pyrazinyl, sym- 
triazinyl, unsym-trtazinyl, pyrimidinyl or (Ci -C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N ( 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2 J 3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dtoxomorpholinyt or 2-dioxothiomorpholinyl; (Ci-C«.)alkoxy group such as allyloxy, methoxy, 
ethoxy, n-propoxy.n-butoxy or tert-butoxy; R°R b amino(Ci-C4)aIkoxy group, wherein R a R b is a straight or 
branched (Ci-COalkyl selected from methyl, ethyl, n-propyl, i-methylethyl, n-butyl, 1-methylpropyl, or 2- 
methylpropyl or R a R b is (Cl-fe) n , n = 2-6, or -(CH 2 )2W(CH2)2- wherein W is selected from -N(Ci -C 3 )alky( 
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[straight or branched]. -NH, -NOB [B is sel cted from hydrogen or (Ci-C 3 )alkyl], O or S; or R a R b aminoxy 
group, wherein R a R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl. 1-methyIpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n . n = 2-6. or -(CH S )2W(CH2)2- 
wherein W is selected from -N(Ci-C s )alkyl [straight or branched], -NH, -NOB [B is selected from hydrog n 

s or (Ci-C 3 )alkyl], O or S; Ce-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo. (Ci-C>)alkyl. nitro. cyano. thiol, amino, carboxy. di(Ci-C3)alkylamino); (Ci-C3)alkyllhio 
group selected from methylthio, ethylthio, propylthio or allylthio; Cs-arylthio group selected from phenylthio 
or substituted phenylthio (substitution selected from halo. (Ci-C*)alkyl, nitro. cyano. thiol, amino, carboxy. 
di(Ci-C3)aikylamino); Cc-arylsulfonyl group selected from phenylsulfonyl or substituted phenylsulfonyl 

w (substitution selected from halo, (Ci-C4)aJkoxy, trihalo(Ci-C 3 )alkyl, nitro. amino, cyano, (Ci-C*)- 
alkoxycarbonyl. (Ci-C3)alkylamino or carboxy); a heterocycle group selected from a five membered 
aromatic or saturated ring with one N. O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 

75 
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Z * N, O, S or Se 

such as pyrrolyl, N-methylindoIyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl. 2-pyrrolinyl t tetrahydrofuranyl, 
25 furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O.S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto; 



30 




us Z or Z 1 = N. 0 ( S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzolhiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 

40 



45 




so (A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; C G -aryl; substituted Ce-aryl (substitution 
selected from haio,(Ci-C+)alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-C^alkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C^-Cgjaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
55 aromatic ring with one to three N, O.S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-Cojalkylthiopyridazinyl. or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-v 
piperazinyl, 4-ethyl-2,3-dioxo-l-piperazinyl. 4-mothyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
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piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy group; a-hydroxy(Ci-C3)alkyl group 
selected from hydroxyrnethyl, a- hydroxy ethyi or a-hydroxy-1-methylethyl or a-hydroxypropyl; halofCi-Cs)- 
alkyl group such as bromomethyl, fluoromethyl, difluoromethyl, trifiuoromethyl, chloromethyl, dich- 
loromethyl, trichloromethyl, 2-fluoro thyl, 2,2-difluoroethyl, 2,2,2-trifluoromethyl, 2-bromoethyl or 2-iodoethyl; 
acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl, trifluoroacetyl, (Cs-Cc)- 
cycloalkylcarbonyl, (Cs-Cio)aroyl selected from benzoyl or naphlhoyl, halo substituted (C6-Cio)aroyl such 
as pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or 3 ( 4-difluorobenzoyl, (Ci-C4)aJkylbenzoyl such 
as 4-toluoyl. 2-toluoyi.or 4-(1-methyiethyi)benzoyl. or (heterocycie)carbonyl, the heterocycle selected from a 
five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 

Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyi, 2-pyrrolidinyl f 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, 

or a five membered aromatic ring with two N, 0, S or Se hctcroatoms optionally having a benzo or pyrido 
ring fused thereto: 




Z or Z 1 = N, 0, S or Se 

such as imidazotyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyi, indazolyl, thiazolyl, benzothiazolyi, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatorns and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-U)alkyl; Cs-aryl; substituted C 6 -aryl (substitution 
selected from halo,(Ci-C4)alkoxy, trihalo(C,-C 3 )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); (C7-C a )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7 -butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatorns such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (C* -C^-alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatorns and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyI-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyi, 2-dioxomorpholinyi or 2-dioxothiomorpholinyl; (Ci-C4)aJkoxy carbon y lam ino group selected from 
tert-butoxycarbonylamino, allyloxycarbonylamino, methoxycarbony (amino, ethoxycarbonylamino or propox- 
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ycarbonylamino; 

and when R = R 4 (CH2) n S02- and n = 0, 

R 4 is selected from amino; monosubstrtuted amino selected from as straight or branched (Ci-Cc)- 
alkylamino, cyclopropylamino, cyclobutylamino, b nzylamino or phenylamino; disubstituted amino s lected 

s from dimethylamino, diethylamino, ethyl(1-methy!ethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrolyl, l-(l,2.3-triazolyl) or 4~(1 ,2,4-triazolyl); straight or branched (Ci-Ca)alkyl 
group selected from methyl, ethyl, n-propyl or 1 -methylethyl; (Cs-Ctojaryl group selected from phenyl, a- 
naphthyl or /?-naphthyl; substituted (C6-Cio)aryl group (substitution selected from halo, (Ci-GOalkoxy, 
trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci -Ct)alkoxycarbonyl. (Ci-C3)alkylamino or carboxy); a heterocycle 

w group selected from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 



75 




Z = N, O, S or Se 

such as pyrrolyl, N-mcthylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tctrahydrofuranyl, 
furanyl, benzofuranyl. tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido 
25 ring fused thereto: 
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35 

Z or Z 1 = N, 0, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyL benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
aikyi-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 



45 




50 

(A is selected from hydrogen; straight or branched (Ci-COalkyl; Cg-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ci-C*)aikoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-C4)alkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyi, 2-phenylethyl or phenyl- 
propyl) 

55 such as 7-butyrolactam, 7-butyroiactone, imidazoltdinone or N-amtnoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyi, unsym-triazinyl, pyrimidinyl or (Ci-Co)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
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piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyi-2-dioxo-1 - 
piperazinyl. 2-dioxomorpho!inyi or 2-dioxothiomorpholinyl; 
and when R = R 4 {CH 2 )„S02- and n= 1-4, 

R*' is s lected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci-Cs)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimelhylamino, diethylamide eUiyl(1-melhylethyl)amino, inonomethylben^ylamino. piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-triazolyl); straight or branched (Ci-C 3 )a!kyl 
group selected from methyl, ethyl, n-propyl or 1-methy!ethyl; (C6-Cio)aryl group selected from phenyl, a- 
naphthyl or £-naphthyl; substituted (CG-Cto)aryl group (substitution selected from halo. (Ci-C*)a!koxy, 
trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C- -COalkoxycarbonyl, (Ci -Cajalkylamino or carboxy); (Ci-C4)alkoxy 
group such as allyloxy. methoxy, ethoxy. n-propoxy, n-butoxy, iso-butoxy or tert-butoxy; Ct-aryloxy group 
selected from phenoxy or substituted phenoxy (substitution selected from halo. (Ci-Ci)alky!, nitro cyano. 
thiol, amino, carboxy, di(Ci-C3)alkylamino; (C7-Cio)aralkyloxy group such as benzyloxy, 1-phenyIethyloxy 
or 2-phenylethyloxy; (Ci-C*)carboxyalkyI group; 

R 5 is selected from hydrogen; straight or branched (C—Cbjalkyl group selected from methyl, ethyl, n-propyl 
or 1-methylethyl; (C6-Cio)aryi group selected from phenyl, u-naphthyl or 0-naphthyl; (Cz-Cajaralkyl group 
such as benzyl. 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl. 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl. 
furanyl.benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N. O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, 0, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl. benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4.5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -Chalky!; C&-aryl; substituted C G -aryl (substitution 
selected from halo,(Ci-C4)alkoxy, trihalotCi-Cajalkyi, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1 -phenyl ethyl, 2-phenylethyl or phenyl- 
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propyl) 

such as y-butyrolactam. 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O. S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl. sym- 
triazinyl, unsym-triazinyl, pyrimidiny! or (Ci-C3)alkylthiopyridazinyl, or a six memb red saturated ring with 
one or two N. O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyt. 4-ethyl-2,3-dioxo-1-piperazinyl l 4-methyl-2,3-dioxo-1-pip8razinyl, 4-cyc!opropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or -(CKfeJnCOOR 7 where n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-C3)aikyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; or (Cs-Cic)aryl group selected from phenyl, a-naphlhyl or jS-naphthyl; 

R c is selected from hydrogen; straight or branched (Ci-Co)alkyl group selected from methyl, ethyl, n-propyl 
or 1-methylethyl; (CG-Cio)aryl group selected from phenyl, a-naphthyl or /?-naphthyl; (C7-C9)aralkyl group 
such as benzyl, 1-phenylethyl, 2-phenyiethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 

Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




2 or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alky1-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O t 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ci-C<)alkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano ( (C t -C 4 )alkoxycarbonyl t (C1-C3)- 
alkylamino or carboxy); (Cr-Cgjaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimida20lidinone f or a six membered 
aromatic ring with one to three N, O. S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
tria2inyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-l- 
piperazinyl, 4-ethyl-2,3-dioxo-i-piperazinyl ! 4-methyl-2,3-dioxo-l-piperazinyl 1 4-cyclopropyl-2-dioxo-l- 
pip razinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or (CH 2 ) n COOR 7 ' where n = 0-4 and R 7 ' is selected 
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from hydrogen; straight or branched (Ci-Cajalkyl selected from methyL ethyl, n-propyl or 1-methylethyl; or 
(CG-Cio)aryl selected from phenyl, a-naphthyl or 0-naphthyl; with the proviso that R° and R 6 cannot both be 
hydrogen; or R 5 and R° taken together are -(CH 2 >2W(CH2)2-, wherein W is selected from (CH 2 ) n and n = 0- 
1, -NH, -N(Ci-C 3 )alkyl [straight or branched], -N(Ci-C4)alkoxy, oxygen, sulfur or substituted congeners 
selected from (L or D)proIine, ethyl(L or D)prolinate, morpholine. pyrrolidine or piperidine; and the 
pharmacologically acceptable organic and inorganic salts or metal complexes. 

Particularly preferred compounds are compounds according to the above formula I and II in which X is 
selected from amino, NR'R 2 , or halogen; the halogen is selected from bromine, chlorine, fluorine or iodine; 
and when X = NR'R 2 and R 1 = hydrogen, 

R 5 = methyl, ethyl, n-propyl. 1-methylethyl. n-butyl, 1-methylpropyl, 2-methylpropyl or 1 ,1-dimethylethyl; 
and when R 1 = methyl or ethyl, 

R s = methyl, ethyl, n-propyl, 1-methylethyl. n-butyl, 1-methylpropyl or 2-methylpropyl; 
R is selected from R 4 (CH 2 )„CO- or R 4 (CH 2 ) n S02-; and when R = R^CH^CO and n = 0, 
R* is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci-CO- 
alkylamino, cyclopropylamino. cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino. diethylamino, ethyl(1-methylethyl)amino. monomethylbenzyiamino, piperidinyl, mor- 
pholinyl. 1-imidazolyl. 1-pyrrolyI. 1-(1,2.3-triazolyl) or 4-(1.2,4-triazolyl); straight or branched (Ci-C3>alkyl 
group selected from methyl, ethyl, n-propy! or 1-methylethyl; (Cs-Cejcycioalky (group selected from 
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted (C 3 -C6)cycloalkyl group (substitution selected 
from (Ci-Ca)alkyl, cyano, amino or (Ci-C 3 )acyl); (C&-Ci 0 )aryl group selected from phenyl, a-naphthyl or 0- 
naphthyl; substituted (Ce-Ciojaryl group (substitution selected from halo,(Ci-C4)a!koxy ( trihaIo(Ci-C3)alky!, 
nitro, amino, cyano, (Ci-C4>alkoxycarbonyl, {Ci-C 3 )alkylamino or carboxy); a-amino-(Ci -Chalky! group 
selected from aminomethyl, a-aminoethyl. a-aminopropyl or a-aminobutyl; carboxy(C2-C*)alkylamino group 
selected from aminoacetic acid, a-aminobutyric acid or a-aminopropionic acid and their optical isomers; 
(C 7 -C<t)aralkylamino group such as phenylglycyl; (Ci-C^)alkoxycarbonylamino substituted (Ci -C*)alkyl 
group, substitution selected from phenyl or p-hydroxyphenyl; ot-hydroxy(Ci-C2)alkyl group selected from 
hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-methylethyl or a-hydroxypropyl; halo(Ci-C 3 )alkyl group such 
as bromomethyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl. 2-bromoethyl or 2-iodoethyl; a heterocycle group selected 
from a five membered aromatic or saturated ring with one N, 0. S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl. 2-pyrrolinyl. tetrahydrofuranyl, 
furanyl, benzofuranyl. tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0. S or Se heteroatom s optionally having a benzo or pyrido ring fused thereto: 



Z or Z' = N, 0, S or Se 

such as imidazolyl, pyrazolyl. benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl. 3- 
alkyl-3H-imida2o[4,5-b]pyrtdyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 





o r 




27 



EP0 536 515 A1 




^ or 
0 




A 



A 



(A is selected from hydrogen; straight or branched (Ci -Chalky!; C6-aryl; substituted Ct-aryl (substitution 
selected from halo,(Ci-C<)alkoxy. trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-C4)alkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (Cz-Cajaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as -rbutyrolactam, 7-butyrolactone. imidazolidinone or N-aminoimidazolidinone. or a six membered 
aromatic ring with one to three N, 0. S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ct-C3)-aIkylthiopyridazinyI. or a six membered saturated ring with 
one or two N ( 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl : 4HTtethyl-2,3-dioxo-1-piperazinyl, 4-cyciopropy!-2-dioxo-l- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorphoiinyi; acyl or haloacyl group selected from acetyl, 
propionyl, chloroacetyl, trifluoroacetyl, (C3-C6)cycloaJkylcarbonyl such as cyclopropylcarbonyl, cyclobutyl- 
carbonyl, cyclopentylcarbonyl, cyclohcxylcarbonyl, (2,3-dimcthylcyclopropyl)carbonyl, (1,2-dimcthyl- 
cyclopropyl)carbonyl, (2-ethyIcyclopropyl)carbonyl. (2-methylcyclopentyl)carbonyl or (3-ethylcyclobutyl)- 
carbonyl, (Ce-Cio)aroyl selected from benzoyl or naphthoyl. halo substituted (Ce-C-o)aroyl such as 
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci-C*)a(ky (benzoyl such as 4- 
toluoyl, 2-methy (benzoyl or 4-(1-methylethyl)benzoyl, or (heterocycle)carbonyl, the heterocycle selected 
from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 



Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyI, tetrahydrofuranyl, 
furanyl. benzofuranyl, tetrahydrothienyl. thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0. S or Se heteroatoms optionally having a benzo or pyrido ring fused tfiereto: 



Zor Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imida20[4,5-b]pyridyf or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0. 
S or Se heteroatoms and an adjacent appended O heteroatom: 
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0 
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A 



(A is selected from hydrogen; straight or branched (Ci-C^)alkyl; Cs-aryl; substituted Cs-aryl (substitution 
selected from halo,(Ci-C 4 )alkoxy, trihaJo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-C<i>aralkyl group selected from benzyl. 1-phenylethyl, 2-pheny!ethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone. imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl. or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorphoIinyl; (Ci-C* )alkoxycarbonyl group selected from 
methoxycarbonyl, ethoxycarbonyl, straight or branched propoxylcarbonyl, straight or branched butoxycar- 
bonyl or allyloxycarbonyi; vinyl or substituted vinyl group [substitution selected from (Ci-C3)alkyl group, 
halogen, (Ce-C ojaryl group selected from phenyl, a-naphthyl, j9-naphthyl, substituted (C E -Cio)aryl group 
(substitution selected from halo, (Ci-C*)alkoxy, trihalo(Ci-C 3 )aIkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)a!kylamino or carboxy), halo(Ci-C3)alkyl group such as bromomethyl, fiuoromethyl, 
difluoromethyl, trifluoromethyl, chloromethyl, dichloro methyl, trichlnromethyt 2-fluoroethyl, 2,2-difluoroethyl, 
2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl, a heterocycle group selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 



Z = N, 0, S or Se 

such as pyrroiyl, N-methylindolyl. indolyl, 2-pyrrolidinyl. 3-pyrrolidinyl, 2-pyrroiinyl. tetrahydrofuranyl. 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl. benzothienyl or selenazolyl]; 

(Ci-C*)alkoxy group such as allyloxy, methoxy, ethoxy, n-propoxy,n-butoxy or tert-butoxy; Cc-aryioxy group 
selected from phenoxy or substituted phenoxy (substitution selected from halo, (Ci-C+)alkyl, nitro. cyano, 
thiol, amino, carboxy, di(Ci-C3)aIkylamtno);(C7-C'o)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 
2-phenylethyIoxy; vinyloxy or substituted vinyloxy group (substitution selected from (d-COalkyl, cyano. 
carboxy. or {C G -Ci 0 )aryl selected from phenyl, a-naphthyl or 0-naphthyl); F^R b amino(Ci-Ci)aikoxy group, 
wherein R a R b is a straight or branched (C1 -Chalky! selected from methyl, ethyl, n-propyl, 1-methylethyl. n- 
butyl. 1-methylpropyl, or 2-methylpropyl or R a R° is {CH 2 ) n , n = 2-6, or -(CH^W(CH2^ -wherein W is 
selected from -N(Ci-C 3 )alkyl [straight or branched], -NH. -NOB [B is selected from hydrogen or (C1-C3)- 
alkyl], 0 or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci-C*)alkyl selected from 
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl : 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n = 2-6, 
or -(CH 2 )2W{CH 2 ) 2 - wherein W is selected from -N(Ci -C 3 )alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci-C 3 )alkyl], 0 or S; 
and when R = R^CHzjnCO- and n = 1-4, 

R 4 is selected from hydrogen; (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 
amino; monosubstituted amino selected from straight or branched (Ci-C6>alkylanriino, cyclopropylamino. 
cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from dimethylamino, 
diethylamino, ethyl(l-methylethyl)amino, monomethylbenzylamino, piperidinyl, morpholinyl, 1-imidazolyi, 1- 
pyrrolyl, i-(l,2,3-triazolyl) or 4-(l ,2,4-triazolyl); (Co-Cio)aryl group selected from phenyl, a-naphthyl or p- 
naphthyl; substituted (Ce-Cio) aryl group (substitution selected from halo, (Ci -C<. )alkoxy, trihalo(Ci-C 3 )alkyl, 




0 r 
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nitro, amino, cyano, (Ci-C*)alkoxycarbonyl, (Ci-Ca)alkylamino or carboxy); acyloxy or haloacyloxy group, 
selected from acetyl, propionyl, chloroacetyl, trichloroacetyl, (Ca-Cejcycloalkylcarbonyl, (C6-Ct 0 )aroyl se- 
lected from benzoyl or naphthoyl, halo substituted (Ce-Cio)aroyl such as pentafluorobenzoyl. 4-chloroben- 
zoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci-C+)alkylbenzoyl such as 4-toluoyl, 2-toluoyl, 4-(1- 
methyletfiyl)benzoyl or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic or 
saturated ring with one N, 0. S or Se heteroatom optionaly having a benzo or pyrido ring fused thereto: 



Z 55 N, O, S or Se 

such as pyrrolyl, N-methyiindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl. benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothtazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five mombered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; Cs-aryl; substituted Ct-aryl (substitution 
selected from halo.(Ci-C*)alkoxy. trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ct-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-C 3 )aralkyl group selected from benzyl, t-pheny!ethyl t 2-phenylethyl or phenyl- 
propyl) 

such as -y-butyrolactam, -y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (CTCaJalkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyi-2,3-dioxo-1-piperazinyl ! 4-methyl-2,3-dioxo-1-piperazinyl t 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyi; (C -C*)alkoxy group such as allyloxy, methoxy, 
ethoxy, n-propoxy, n-butoxy or tert-butoxy; C E -aryloxy group selected from phenoxy or substituted phenoxy 
(substitution selected from halo, (CrC 4 )alkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-C 3 )alkylamino); 
R^amtno^-COalkoxy group, wherein FPR b is a straight or branched (Ci-C*)alkyl selected from methyl, 
ethyl, n-propyl t 1-methylethyl, n-butyl. 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n = 2-6. or 
-(CH 2 )2W(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci -C 3 )alkyl], 0 or S; or R*R b aminoxy group, wherein R*R b is a straight or 
branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2- 
methylpropyl or R a R b is (CH 2 ) n , n=2-6, or -{CH 2 )2W(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl 
[straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci -C 3 )alkyl], O or S; (Ci-C 3 )alkylthio 
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group selected from methylthio, ethyithio, propytthio or allylthio; CG-aryithio group selected from phenylthio 
or substituted phenylthio (substitution selected from halo, (Ci-C«)alkyl, nitro, cyano. thiol, amino, carboxy, 
di(Ci-C3) alkylamino); Cc-arylsulfonyl group selected from phenylsulfonyl or substituted phenylsulfonyl 
(substitution selected from halo, (Ci-C4)-alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); a heterocycle group selected from a five membered 
aromatic or saturated ring one N, O, S or Se heteroalom optionally having a benzo or pyrido ring fused 
thereto: 




Z = N, 0, SorSe 

such as pyrrolyl, N-methylindo)yl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0,S or Se heteroatom s optionally having a benzo or pyrido ring fused thereto: 




2 or T = N, 0, S or Se 

such as imidazolyt, pyrazoiyl, benzimidazolyl, oxazoiyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-Gi)alkyl; Cb-aryl; substituted Cb-aryl (substitution 
selected from halo,(Ci-C<>)alkoxy, trihalofCi-CaJalkyI, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-Ca)- 
alkylamino or carboxy); (C7-Ca)araikyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyro lactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N : O.S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triaztnyl, unsym-triazinyl, pyrimidinyl (Ci-C3)a!kylthtopyridazinyl, or a six membered saturated ring with one 
or two N. O, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1-piperazinyl, 
4-ethyl-2,3-dioxo-l -piperazinyl, 4-methyl-2,3-dioxo-l -piperazinyl, 4-cyclopropyl-2-dioxo-l -piperazinyl, 2-diox- 
omorphotiny! or 2-dioxothiomorpholtnyl; hydroxy group; a-hydroxy(Ci -Cajalkyl group selected from hydrox- 
ymethyl, a-hydroxyethyl or a-hydroxy-1-methylethyi or a-hydroxypropyl; haio(Ct-C3)alkyl group such as 
bromomethyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 2- 
fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoromethyl, 2-bromoethyl or 2-iodoethyl; acyl or haloacyl group 
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select d from acetyl, propionyl, chloroacetyl, trifluoroacetyl, (C3-C&)cycloalkylcarbonyl, (Ce-Ciojaroyl se- 
lected from benzoyl or naphthoyl, halo substituted (C€-Cio)aroyl such as pentafluorobenzoyl, 4-chloroben- 
zoyi. 3-bromophenylcarbonyl or 3,4-difluorobenzoyl. (Ci-C4)alkylbenzoyl such as from 4-toluoyl, 2-toluoyl or 
4-(1-methylethyl)benzoyl, or (heterocyde)carbonyl, the heterocycle selected from a five membered aromatic 
or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



2 = N, 0. S or Se 

such as pyrrolyl, N-methylindolyl, indolyl. 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl. tetrahydroluranyl, 
furanyl, benzofuranyi, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O. S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O f S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyi, indazolyl, thiazoly!, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; Ce-aryl; substituted Ct-aryl (substitution 
selected from halo,(Ci-C+)alkoxy, trihalo(Ci-C3)a!kyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cg)araikyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazoiidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-Cajalkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (Ci-COalkoxycarbonylamino group selected from 
t rt-butoxycarbonylamino, allyloxycarbonylamino, methoxycarbonylamino, ethoxycarbonytamino or propox- 
ycarbonylamino; 

and when R = ^'(CHjJnSOs- and n = 0, 

R 4 is selected from amino; monosubstituted amino selected from as straight or branched (Ci-Cs)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(1-methylethyl)arntno, monomethylbenzylamino, pipertdinyl, mor- 
pholinyl, 1 -imidazolyl, 1 -pyrrolyl, ,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or branched (Ci-C 3 )aikyl 
group selected from methyl, ethyl, n-propyl or 1-methylethyl; (Cc-Cio)aryl group selected from phenyl, »- 
naphthyl or 0-naphthyl; substituted (C€-Cio)aryl group (substitution selected from halo, (Ci-COalkoxy, 
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trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-C*)alkoxycarbonyl, (Ci-Cajalkylamino or carboxy); a h terocycle 
group s lected from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 

2 = N. O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally haying a benzo or pyrido ring fused thereto: 




2 or Z 1 = N, O, S or Se 

such as imidazoiyi, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyi, indazoiyi, thiazolyl, benzothiazolyi, 3- 
alkyl-3H-imidazo[4 f 5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -Co.)a!kyl; C6-aryl; substituted Cs-aryl (substitution 
selected from haio.(Ci-C4)aikoxy. trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-Ca)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyl. 2-phenylethyi or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazoiidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl. pyrazinyl, sym- 
triazinyl, unsym-triazinyi, pyrimidinyl or <Ci-C3)aikylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-l- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; 
and when R = R 4 '(CH 2 )nS02- and n= 1-4, 

R 4 ' is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci-Ce)- 
atkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl<1-methylethyl)amino, rnonomethylbenzyiamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrroiyl, ,2,3-triazolyl) or 4-(1,2,4-triazolyl); straight or branched <Ci-C 3 )alkyl 
group selected from methyl, ethyl, n-propyl or 1-methylethyl; R a R b amino(Ct-C4)alkoxy group, wherein R a R b 
is a straight or branched (d-C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl. 1- 
methylpropyl, or 2-methylpropyl or R*R b is (CH 2 ) n , n = 2-6, or -(CHs^WfCKb^- wherein W is selected from 
-N(Ct-C3)alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci -C 3 )alkyl], 0 or S; or 
R*R b aminoxy group, wherein R a R b is a straight or branched (Ci-COalkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl, 1-methytpropyi, or 2-methylpropyl or R a R b is (CH 2 ) rt: n = 2-6, or -(CKkfcW- 
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(CH 2 )2- wh rein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrog n or (Ci-C 3 )a!kyl], O or S; 

R s is selected from hydrogen; straight or branched (Ci-C3)alkyl group selected from methyl, ethyl, n-propyl 
or 1 -methyl thyl; (C6-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; (C7-Cg)aralkyl group 
such as benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 




Z = N, 0, S or Se 

such as pyrrolyl, N-methylindoIyi, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyi or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z' = N, O. S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazotyt benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aryl; substituted Ct-aryl (substitution 
selected from halo,(Ci-C4)a!koxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C/-Cs)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimida2olidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, py razinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3>alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-l- 
pip razinyl, 4-ethyl-2,3-dioxo-1-piperazinyl : 4-methyl-2 , 3-d ioxo-1- pipe razinyl, 4-cyclopropyl-2-dioxo-1- 
pip razinyl. 2-dioxornorpholinyl, 2-dioxothiomorpholinyl; or -(CH2) n COOR 7 where n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-C3>aikyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; or (Ce-Cic)aryl group selected from phenyl, a-naphthyl or £-naphthyl; 

R 6 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl 
or l-methylethyl; (Cc-Cio)aryl group selected from prenyl, a-naphthyl or 0-naphthyl; (C 7 -Co)aralkyl group 
such as benzyl, 1-phenylethyl, 2-phenylothyl or phenylpropyl; a heterocycle group selected from a five 
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member d aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 




Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl. indolyl, 2-pyrrolidinyi, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl. benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0. S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyi, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; Cs-aryl; substituted Cs-aryl (substitution 
selected from halo.(Ci-C 4 )alkoxy, trihalo(Ci-C 3 )alkyl. nitro, amino, cyano, (Ci-COalkoxycarbonyl. (Ci-C 3 )- 
aikylamino or carboxy); (C/-C9)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as -y-butyrolactam, 7 -butyro lactone, imidazolidinone or N-aminoimidazoIidinone, or a six membered 
aromatic ring with one to three N f 0, S or Se heteroatoms such as pyridyl, pyridazinyi, pyrazinyl, sym- 
triazinyl, unsym-triazinyl. pyrimidinyl or (Ci-C a )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2 f 3-dioxo-1-piperazinyl, 4-methyl-2,3<lioxo-1-piperazinyl l 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or (CH 2 ) n COOR 7 ' where n=0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-C 3 )atkyl selected from methyl, ethyl, n-propyl or 1-methylethyl; or 
(Ce-CioJaryl selected from phenyl, a-naphthyl or £-naphthyl; with the proviso that R 5 and 
R 6 cannot both be hydrogen; 

or R 5 and R 6 taken together are -(CH 2 )2W(CH 2 }2-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N- 
(Ci-C3)alkyl [straight or branched], -N(Ci-C4)alkoxy, oxygen, sulfur or substituted congeners selected from 
(L or D)proltne, ethyl(L or D)prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

Most particularly preferred compounds are compounds according to the above formula I and II in which 
X is selected from amino, NR 1 R 2 , or halogen; 
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th halogen is select d from bromine, chlorin , fluorine or iodine; 
and when X = NFTR 2 and R 1 = hydrogen. 

R 2 = methyl, ethyl, n-propyl. 1-methylethyl, n-butyl. 1 -methylpropyl. 2-methylpropyl or 1.1-dimethylethyl; 
and wh n R* = methyl or ethyl, 

R 2 - methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
R is selected from R'(CH 2 ) n CO- or R 4 ' (CH 2 ) n S0 2 -; and when R = R^Chfe^CO- and n=0. 
R* is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci -Ch- 
alky lamino, cyclopropylamino. cyclobutylamino, benzylamino or phenylamino; disubstrtuted amino selected 
from dimethylamino, diethylamino, ethyl(1-methylethyl)amino. monomethylbenzylamino. piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrollyl, 1-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or branched (0-C2)aIkyl 
group selected from methyl or ethyl; (Cs-Cio)aryl group selected from phenyl, a-naphthyl or /3-naphthyl; 
substituted (C6-Cio)aryl group (substitution selected from halo. (Ci-COalkoxy, trihalo(Ci-Ca)alkyl. nitro. 
amino, cyano, (Ci-Ci)alkoxycarbonyl, (Ci-Cajalkylamino or carboxy); carboxy(C2-C*)alkyiamino group se- 
lected from aminoacetic acid, a-aminobutyric acid or a-aminopropionic acid and their optical isomers; a- 
hydroxy(Ci-Ca)alkyl group selected from hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-methylethyl or a- 
hydroxypropyl; halo(Ci-C 3 )alkyl group such as bromomethyl, fluoromethyl. difluoromethyl. trifiuoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl. 2-fluoroethyl, 2,2-difluoroethyl, 2.2,2-trifluoroethyl, 2- 
bromoethyl or 2-iodoethyl; a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 




Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroIidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl. tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, 0. S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl. thiazolyi, benzothiazolyl. 3- 
aIkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ci-C*)alkoxy, trihaIo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-C g )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyIethyl or phenyl- 
propyl) 

such as 7-butyrolactam, -y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
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triazinyl, unsym-tria2inyl. pyrimtdinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six m mb r d salural d ring with 
one or two N, 0. S or Se heteroatoms and an adjacent appended O heieroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2.3-dioxo-l-piperazinyl. 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (d-C*)alkoxycarbonyl group selected from 
methoxycarbonyl, ethoxycarbonyl, straight or branched propoxylcarbonyl, straight or branched butoxycar- 
bonyl or aliyloxycarbonyl; vinyl or substituted vinyl group [substitution selected from (Ci-C3)alkyl group, 
halogen, (Cs-C a)aryi group selected from phenyl, a-naphthyl, /3-naphthyl, substituted (C 6 -Cio)aryl group 
(substitution selected from halo, (Ci -COalkoxy, trihalo(Ci-C 3 )alkyl, nitro. amino, cyano, (C1-C4)- 
alkoxycarbonyl. (Ci-C3>alkylamino or carboxy), halo(Ci-C 3 )atkyl group such as bromomethyl. fluoromethyl, 
difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difiuoroethyl, 
2.2,2-trifluoroethyl. 2-bromoethyl or 2-iodoethyl, a heterocycle group selected from a five membered 
aromatic or saturated ring with one N. O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 



Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl t indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl. threnyl, benzothienyi or selenazolyl]; (Ci-C*)a!koxy group such as 
allyloxy, methoxy, ethoxy : n-Dropoxy, n-butoxy or tert-butoxy; Cs-aryloxy group selected from phenoxy or 
substituted phenoxy (substitution selected from halo, (C1 -Chalky I, nitro, cyano, thiol, amino, carboxy, di(Ci- 
Cs)alkylamino); (C7-Cio)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy; 
vinyloxy or substituted vinyloxy group (substitution selected from (Ci-C^Jalkyl, cyano, carboxy, or (Cs-Cio)- 
aryl selected from phenyl, a-naphthyl or 0-naphthyl); F^R^minotCi-CiJalkoxy group, wherein R?R h is a 
straight or branched (Ci-C4>alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyl- 
propyl, or 2-methyipropyl or R a R b is (CH 2 ) n , n = 2-6, or -(CHfe^VVXCHs^- wherein W is selected from -N(Ci- 
Cs)alky! [straight or branched]. -NH, -NOB [B is selected from hydrogen or (Ci-CsJaikyI], 0 or S; or 
R a R b aminoxy group, wherein R a R b is a straight or branched (Ci-Ci)alkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl, t-methylpropyl, or 2-methylpropyl or R*R b is (CH 2 ) n: n = 2-6, or -(CH^W- 
(Ohfe- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (C- -Chalky!]. 0 or S; 
and when R = R*(CH 2 ) n CO- and n = 1 -4 : 

R 4 is selected from hydrogen; (Ci-C2)alkyl group selected from methyl or ethyl; amino; monosubstituted 
amino selected from straight or branched (Ci-CG)alkylamino, cyclopropylamino. cyclobutylamino, ben- 
zylamino or phenylamino; disubstituted amino selected from dimethylamino, diethylamino. ethyl(1- 
methylethyl)amino, monomethylbenzylamino, piperidinyl, morpholinyl. 1-imidazolyl, 1 -pyrrolyl, 1 -(1,2,3- 
triazolyl) or 4-(l ,2,4-triazolyl); (Ce-Ciojaryl group selected from phenyl, a-naphthyl or jff-naphthyl; 
substituted(Ch-C 10 )aryl group (substitution selected from halo. (Ci-COalkoxy, trihaIo(Ci-C:<)aikyl. nitro. 
amino, cyano. (Ci-C*)alkoxycarbonyl. (Ci-C 3 )alkylamino or carboxy); acyloxy or haloacyloxy group, se- 
lected from acetyl, propionyl, chloroacetyl, trichloroacetyl, (C3-Cb)cycloalkylcarbonyl. (C&-Cio)aroyl selected 
from benzoyl or naphthoyl, halo substituted (CVCio)aroyl such as pentafluorobenzoyl, 4-chlorobenzoyl, 3- 
bromobenzoyl or 3,4-difluorobenzoyl, (Ci-COalkylbenzoyl such as 4-toluoyl, 2-toluoyl, 4-(1-methylethyl)- 
benzoyl or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic or saturated ring 
with one N, O, S or So heteroatom optionally having a benzo or pyrido ring fused thereto: 





0 r 
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Z = N, 0, S or Se 

such as pyrrolyl, N-rnethylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl. tetrahydrothienyl, thienyl. benzothienyl or selenazolyl. or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O. S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazoiyL benzoxazolyl. indazolyl, thiazolyl, benzothiazolyl. 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-Cijalkyl; Cc-aryl; substituted Cc-aryi (substitution 
selected from halo,(Ci-C+)alkoxy, trihalo(Ci-C 3 )aikyl l nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkyiamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1 -phenylethyi, 2-phenylethyl or phenyl- 
propyl) 

such as y-butyrolactam, -y-butyrolactone, imidazoiidinone or N-aminoimidazoIidinone, or a six membered 
aromatic ring with one or two N. O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)aikylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piporazinyl, 4-ethyl-2,3-dioxo-i -piperazinyl. 4-methyl-2 ( 3-dioxo-l-pipera2inyl, 4-cyclopropyl-2-dioxo-l- 
piperazinyl, 2-dioxomorpho!inyl or 2-dioxothiomorpholinyl; (C- -C+Jalkoxy group such as allyloxy, methoxy, 
ethoxy, n-propoxy, n-butoxy or lert-butoxy; R a R b amino(Ci -O )alkoxy group, wherein R a R b is a straight or 
branched (Ci-C+)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2- 
methylpropyi or R*R b is (CH 2 ) n . n=2-6, or -(C^WfChfe^- wherein W is selected from -N(Ci-C 3 )alkyl 
[straight or branched], -NH. -NOB [B is selected from hydrogen or (0-C3)alkyl]. 0 or S; or R a R b aminoxy 
group, wherein R a R b is a straight or branched (Ci-Ct)alkyi selected from methyl, ethyl, n-propyl. 1- 
methylethyl. n-butyl t 1-methylpropyl, or 2-methylpropyl or R a R h is (CH2) n . n = 2-6, or -(CH2fcW(CH 2 )2- 
wherein W is selected from -N(Ci-Cs)alkyi [straight or branched], -NH, -NOB [B is selected from hydrogen 
or (Ci -C»)alkyl],0 or S; a-hydroxy(Ci-C:Oalkyl group selected from hydroxy methyl, a-hydroxyethyl or a- 
hydroxy-1-methylethyl or a-hydroxypropyl; halo(Ci-C3)alkyl group such as bromomethyl, fluoromethyl, 
difiuoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyi, 2-fiuoroethyl, 2,2-dtfluoroethyl, 
2,2,2-trifluoromethyl, 2-bromoethyl or 2-iodoethyl; (Ci-C4.)alkoxycarbonylamino group selected from tert- 
butoxycarbonylamino, allyioxycarbonylamino. methoxy carbon y lam ino, ethoxycarbonylamino or propoxycar- 
bonylamino; 

and when R = R 4 (CH 2 ) n S0 2 - and n = 0, 

R 4 ' is selected from amino; monosubstrtuted amino selected from as straight or branched (Ci-Ce)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(1-methylethyl)amino P monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1 -imidazolyl, 1 -pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or branched (Ci-C2)alkyl 
group selected from methyl or ethyl; (Cs-Cio)aryl group selected from phenyl, a-naphthyl or /f-naphthyl; 
substituted (Ce-Cio)aryl group (substitution selected from halo, (Ci-C*)alkoxy, trihalo(Ci-C3)alkyl, nitro, 
amino, cyano, (Ci-COalkoxycarbonyl, (C1 -Co)alkylamino or carboxy); a heterocycle group selected from a 
five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 
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Z = N, 0. S or Se 

such as pyrrolyl. N-methylindolyl, indolyl, 2-pyrroltdinyl, 3-pyrroIidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N. O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




2 or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, bcnzimidazolyl, oxazolyl, bcnzoxazolyl, indazolyi, thiazolyl, bcnzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COaJkyl; Ce-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ci-Gi}alkoxy. trihaJo(Ci-C 3 )alkyl f nitro. amino, cyano. (Ct-COalkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); (C 7 -C9)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyiethyl or phenyl- 
propyl) 

such as 7-butyrolactam. ?-butyrolactone. imidazolidinone or N-aminoimidazolidinone. or a six membered 
aromatic ring with one to three N, O. S or Se heteroatoms such as pyridyl. pyridazinyl. pyrazinyl, sym- 
triazinyl. unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N t 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyI t 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorphoiinyl or 2-dioxothiomorpholinyl; 
and when R = R 4 (CH 2 ) n S02- and n= 1-4, 

R 4 ' is selected from hydrogen; straight or branched (C1 -Chalky! group selected from methyl or ethyl; R s is 
selected from hydrogen; straight or branched (C-C3)alkyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; (C$-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; (Cz-Cgjaralkyl group such 
as benzyl, 1-phcnylethyl, 2-phenylcthyl or phenylpropyl; a heterocyclo group selected from a five mem- 
bered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring 
fused thereto: 
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Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrroIinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl. or a five memb red aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N t 0, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl : benzoxazolyl. indazolyi. thiazolyi, benzothiazolyl. 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazoiyl, or a five membered saturated ring with one or two N ( O t 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; Ce-aryl; substituted Ce-aryl (substitution 
sel cted from halo,(Ci-C4)aikoxy, triha!o(Ci-C3)aHcyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-C a )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl. unsyrn-triazinyl, pyrimidinyl or (Ci-C3)a!kylthiopyridazinyl. or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyL 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
pip razinyl, 2-dioxomorphoiinyl ( 2-dioxothiomorpholinyl; or *(CH2) n COOR 7 whero n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-C 3 )a!kyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; or (C6-Cio)aryl group selected from phenyl, cr-naphthyl, ^-naphthyl; R 6 is selected from 
hydrogen; straight or branched (Ci-Ca)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 
(Ct-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; {C7-Cg)ara!kyl group such as benzyl, 1- 
phenyiethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic or 
saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl t tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 
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b 




2 or Z 1 = N, 0. S or Se 

such as imidazolyl. pyrazolyl, benzimidazolyl, oxazolyl. benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
10 alkyl-3H-imidazo[4,5-b]pyridyl or pyridy I imidazolyl, or a five membered saturated ring with one or two N. O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 



15 




20 

(A is selected from hydrogen; straight or branched (Ci-C^Jalkyl; Cs-aryl; substituted C 6 -aryl (substitution 
selected from halo,<Ci -C4 Jalkoxy, trihalo(Ct-C 3 )alkyl, nitro, amino, cyano, (Ci-C4)alkoxycarbonyl, (Ci-C a )- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyI, 2-phenylethyl or phenyl- 
25 propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-Cajalkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
30 piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3<iioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or (CH 2 ) n COOR 7 where n=0-4 and R 7 ' is selected 
from hydrogen; straight or branched (Ci-C3)alkyl selected from methyl, ethyl, n-propyl or 1-methylethyl; or 
(CG-Cio)aryi selected from phenyl, a-naphthyl or 0-naphthyl; with the proviso that R 5 and R G cannot both be 
hydrogen; 

35 or R 5 and R 6 taken together are -(CH 2 ) 2 W(CH 2 )2-. wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N- 
(Ci-Ca)alkyl [straight or branched], -N(Ci-Ci)alkoxy, oxygen, sulfur or substituted congeners selected from 
(L or D)proline, ethyl(L or D)prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

Compounds of special interest are compounds according to the above formula I and II in which X is 

40 selected from amino. INR1R2 or halogen; the halogen is selected from bromine, chlorine, fluorine or iodine; 
and when X = NR^ 2 and R 1 = methyl or ethyl; 
R 2 = metfiyl or ethyl, 

R is selected from R 4 (CHy) n CO- or R 4 '(CH^) n S0^-; and when R = R 4 (CH^) n C0- and n = 0, 
R 4 is selected from hydrogen; straight or branched (Ci-C2)alkyl group selected from methyl or ethyl; a 
45 heterocycle group selected from a five membered aromatic or saturated ring with one N, 0, or S 
heteroatom optionally having a benzo or pyrido ring fused thereto: 



so 




55 

Z ~ N, O or S 

such as pyrrotyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyt, 
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furanyl, benzofuranyl, tetrahydrothi nyl, thienyl, benzothienyl or selenazolyl, or a five member d aromatic 
ring with two N, O or S heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O, or S 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridyiimidazolyl. or a five membered saturated ring with one or two N, 0 
or S heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C2)alkyl; Cs-aryl) 

such as -y-butyrolactam, 7-butyrolactone, imidazoiidinone or N-aminoimidazolidinone; (Ci-COalkoxycarbonyl 
group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched propoxylcarbonyi, straight or 
branched butoxycarbonyl or allyloxycarbonyl; vinyl or substituted vinyl group [substitution selected from 
(Ci-C2)allcyl group, (C&-Cio)aryl group selected from phenyl, a-naphthyi, 0-naphthyl, substituted (Cs-Cio)- 
aryl group (substitution selected from halo, (Ci -Cl )aikoxy, (Ci-Ct)alkoxycarbonyl), ha!o(Ci -C a )alkyl group 
such as bromomethyl. fluoromethyl, difluoromethyl. trifluoromethyl, chloromethyl, dichloromethyl. trich- 
loromethyl, 2-fluoroethyl, 2,2-difiuoroethyl, 2 : 2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl, (C1 -C 4 )alkoxy 
group such as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy; Ce-aryloxy group selected 
from phenoxy or substituted phenoxy (substitution selected from halo. (Ci-C< )alkyl); (C7-Cu)aralkyloxy 
group such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substituted vinyloxy group 
(substitution selected from (Ci -Chalky I); R d R b amino(Ci-C*)a!koxy group, wherein R a R b is a straight or 
branched (Ci-C<.)alkyl selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl; or R a R b aminoxy group, 
wherein R a R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyi, n- 
butyl, 1-methylpropyl, or 2-methylpropyl; 
and when R = R*(CH2) n C0- and n= 1-4, 

R 4 is selected from hydrogen; (d-CxJalkyl group selected from methyl or ethyl; amino; monosubstituted 
amino selected from straight or branched (C- -C 6 )alkylarnino, cyclopropylamino, cyclobutylamino. ben- 
zylamino or phenylamino; disubstituted amino selected from dimethylamino, diethylamino. ethyl(1- 
methy!ethyl)amino, monomethylbenzylamino, piperidinyl, morpholinyl, l-imidazolyl. 1-pyrroIyl. or 1 -(1,2,3- 
triazolyl); (C 6 -Cic)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; substituted(C6-Ci 0 )aryl group 
(substitution selected from halo, (C1 -C* )alkoxy, nitro, amino, (Ci-COalkoxycarbonyl); acyloxy or haloacyloxy 
group selected from acetyl, propionyl or chloroacetyl; (Ci-C+)a!koxy group such as allyloxy, methoxy, 
ethoxy, n-propoxy, n-butoxy or tert-butoxy; R a R b amino(Ci-Ct)alkoxy group, wherein R°R b is a straight or 
branched (Ci-COalkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, t-methylpropyl. or 2- 
methylpropyl or R a R b is (CH 2 ) n , n = 2-6, or -{CH 2 ) 2 W(CH2)z- wherein W is selected from -N(Ci-C 3 )aikyl 
[straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci-Cajalkyl], 0 or S; or R a R b aminoxy 
group, wherein R a R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1- 
rnethylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n = 2-6 f or -(CH 2 )2W(CH2)2- 
wherein W is selected from -N(Ci -Chalky I [straight or branched], -NH, -NOB [B is selected from hydrogen 
or (Ci-Co)alkyl], O or S; halo(Ci-Co)alkyl group such as bromomethyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoro thyi, 2,2,2- 
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trifluorom thyl, 2-bromoethyl or 2-iodo thyl; (C- -C*)alkoxy carbon y lam ino group selected from tert-butox- 
ycarbonylamino. allyloxycarbonylamino, methoxycarbonylamino. ethoxycarbonylamino or propoxycar- 
bonylamino; 

and wh n R = R 4 '(CH 2 ) n S02- and n = 0, 
b R 4 ' is selected from straight or branched (Ct-Csjalkyl group selected from methyl or ethyl; <C 6 -Cio)aryl 
group selected from phenyl, a-naphlhyl or 0-naphthyl; subsliluted (Cc-Cio)aryl group (substitution selected 
from halo : (Ci-COalkoxy, nitro, (Ci-C4)alkoxycarbonyl); a heterocycle group selected from a five membered 
aromatic or saturated ring with one N, O or S heteroatom optionally having a benzo or pyrido ring fused 
thereto: 

10 



15 




Z = N, 0 or S 

20 such as pyrroiyl, N-methylindolyl, indolyl, 2-pyrrolidinyi, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0 or S hctcroatoms optionally having a bcnzo or pyrido ring fused thereto: 



25 




Z or T = N. O or S 

such as imidazolyl, pyrazoiyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl. benzothiazolyl. 3- 
alkyl-3H-imida2o[4,5-b]pyridyl or pyridytimidazolyl; 
as and when R = R* (CH 2 ) n S02- and n= 1-4, 

R 4 ' is selected from hydrogen; straight or branched (Ci-C 2 )alkyl group selected from methyl or ethyl; 

R s is selected from hydrogen; straight or branched (C- -C3)alkyl group selected from methyl, ethyl, n-propyl 

or 1 -methylethyl; 

R c is selected from hydrogen; straight or branched (C- -Cojaikyl group selected from methyl, ethyl, n-propyl 

40 or 1 -methylethyl; with the proviso that R 5 and R 6 cannot both be hydrogen; 

or R 5 and R* taken together are -(CH 2 )2W(CH 2 )2-. wherein W is selected from <CH 2 ) n and n=0-1, -NH, -N- 
(Ct-C3)alkyl [straight or branched], -N(Ci-C4)alkoxy, oxygen, sulfur or substituted congeners selected from 
(L or D)proline, ethyi(L or D)prolinate. morpholine, pyrrolidine or piperidine;and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

45 Also included in the present invention are compounds useful as intermediates for producing the above 
compounds of formula I and II. Such intermediate compounds include those having the formula: 
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OH 0 OH 0 0 



I J f 




OH 0 OH 0 



I V 

wherein formula III and IV, Y is NCfe; 

R is selected from rV(CH 2 ) n CO- or R 4 '(CH 2 )nS02-; and when R = R 4 (CH 2 ) n CO- and n = 0, 
R + is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci-C$)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstrtuted amino selected 
from dimethylamino, diethylamino, ethyl{l-methylethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrolyl, 1 -(1 ,2 t 3-triazolyl) or 4-(l,2,4-triazo!yl); straight or branched {Ci-COaikyl 
group selected from methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1-methylpropyl, 2-m ethyl propyl or 1,1- 
dimethylethyl; (C s -C 6 )cycloalkyl group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyciohexyl; 
substituted (C 3 -Ce)cycloalkyl group (substitution selected from (Ci-C 3 )alkyl, cyano. amino or (Ci-C 3 )acyl); 
(Cc-Ciojaryl group selected from phenyl, a-naphthyl or ^-naphthyl; substituted (CG-Cio)aryi group 
(substitution selected from halo. (Ci-COaJkoxy. trihalo(Ci-C a )aIkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); (C7 -C9 )aralkyl group selected from benzyl, 1-phenylethyl. 2- 
phenylethyl or phenytpropyl; a-amino-(Ci-COalkyl group selected from aminomethyl, o-aminoethyl, o- 
aminopropyl or a-aminobutyl; carboxy (C2-C0alky1ami no group selected from aminoacetic acid, a- 
aminobutyric acid or a-aminopropionic acid and their optical isomers; (C7-C3)araikylamino group such as 
phenylglycyl; (Ci-C*)alkoxycarbonylamino substituted (Ci-C*)alkyl group, substitution selected from phenyl 
or p-hydroxyphenyl; cr-hydroxy(Ci-C 3 )aJkyl group selected from hydroxymethyl. a-hydroxyethyl or a- 
hydroxy-1 -methylethyl or «-hydroxypropyl; u-mercapto(Ci-C 3 )alkyl group selected from mercaptomethyl, u- 
mercaptoethyl, a -mercapto-1 -methylethyl or a-mercaptopropyl; halo(Ci -Chalky I group such as 
bromomethyl, fluoromethyl, difluoromethyl, trrfluoromethyl, chloromethyl, dichloromethyl, trichloro methyl, 2- 
fluoroethyl, 2.2-difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle group selected 
from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 




Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroltdinyl, 3-pyrrolidinyi, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, ben2ofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, 
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or a five membered aromatic ring with two N, 0, S or Se h teroatoms optionally having a b nzo or pyrido 
ring fused thereto: 




2 or V = N, 0, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyrtdylimidazolyi, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (d -C*)aJkyl; Cs-aryl; substituted C 6 -aryl (substitution 
selected from halo.fCi-C^alkoxy, trihalo(Ci-C a )alkyl t nitro, amino, cyano, (Ci-C 4 )alkoxycarbonyl, (C t -C 3 )- 
alkylamino or carboxy); (C 7 -Ca)araikyl group selected from benzyl. 1-phenylethyl. 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyro lactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-tria2inyl, pyrimidinyl or (Ci-Cojalkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-l -piperazinyl, 4-melhyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorphoIinyl; acyl or haloacyl group selected from acetyl, 
propionyl, chloroacetyl, trifluoroacetyl. (Ca-Cejcycloalkylcarbonyl such as cycle propylcarbonyl, cyciobutyl- 
carbonyl, cyclopentylcarbonyl. cyclohexylcarbonyl, (2.3-dimethyicyclopropyl)carbonyl. (1 ,2-dimethyl- 
cyclopropyl)carbonyl, (2-ethylcyclopropyl)carbonyl. (2-methylcyclopentyl)carbonyl or (3-ethylcyclobutyl)- 
carbonyl, (Cc-Ciojaroyl selected from benzoyl or naphthoyl. halo substituted (Ct-Cio)aroyl such as 
pentafluorobenzoyl, 4-chiorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci-C^Jalkylbenzoyl such as 4- 
toluoyl. 2-toluoyl or 4-(l-methylethyl)benzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five 
membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 




Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyi, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido 
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ring fused ther to: 




Z or Z 1 = N, O, S or Se 

such as imidazolyi, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
a!kyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; Cc-aryl; substituted Ct-aryl (substitution 
selected from halo,(Ci -COalkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ct-COalkoxycarbonyl, (Ci-Cs)- 
alkylamino or carboxy); (C 7 -C 3 )aralkyl group selected from benzyl, 1 -phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, -y-butyrolactone, imidazoiidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
pip razinyl, 4-ethyl-2,3-dioxo-l-piperaztnyl : 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-l- 
piperazinyl, 2-dioxomorphoiinyl or 2-dioxothiomorpholinyl; (Ci -C*)aIkoxy carbon y I group selected from 
rnethoxycarbonyl, ethoxycarbonyl, straight or branched propoxylcarbonyl, straight or branched buloxycar- 
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group [substitution selected from (Ci-C 3 )alkyl group, 
halogen. (C 6 -Ci 3 )aryl group selected from phenyl, a-naphthyl, ^-naphthyl, substituted (Ct-Cio)aryl group 
(substitution selected from halo. (Ci-C*)alkoxy. trihalo(Ci-C3)alkyl. nitro. amino, cyano. (C1-C4)- 
alkoxycarbonyl. (Ci-Ca)aikylamino or carboxy), halo(Ci -C3)alkyl group such as bromomethyl, fluoromethyl, 
difluoromethyl, trifluoromethyl. chloromethyl, dichloromethyl. trichloromethyl, 2-fluoroethyl. 2,2-difluoroethyl, 
2,2,2-trifluoroethyi, 2-bromoethyl or 2-iodoethyl, a heterocycle group selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 



Z = N, 0. S or Se 

such as pyrrolyl. N-m thylindolyl. indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrroliny! t tetrahydrofurany!, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl]; 

(Ci-COalkoxy group such as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy; Ce-aryloxy 
group selected from phenoxy or substituted phenoxy (substitution selected from halo, (Ci-C+)alkyi, nitro, 
cyano, thiol, amino, carboxy, di(Ci -C 3 )alkylamino);(C7-Cio)aralkyloxy group such as benzyioxy, 1- 
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phenylethyloxy or 2-phenylethyloxy; vinyloxy or substituted vinyloxy group (substitution s I cted from (Ci - 
C4)alkyl, cyano, carboxy. or (C&-Cio)aryl selected from ph nyl, o-naphthyl or £-naphthyl); R°R b amino(Ci - 
COalkoxy group, wherein R a R b is a straight or branched (Ci-COalkyl selected from methyl, ethyl, n-propyl, 
1-m thylethyl, n-butyl, 1-m thylpropyl, or 2-m thylpropyl or R°R b is (CH 2 ) n , n = 2-6, or -<CH 2 ) 2 W(CH2)2- 
wherein W is selected from -N(Ci-CQ)alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen 
or (Ci-Ca)a!kyl], O or S; or R a R b aminoxy group, wherein R a R b is a straight or branched <Ci-Ci)alkyl 
selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is 
(CH 2 ) n . n = 2-6. or -(CKfefcWfC^Ja- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH. 
-NOB [B is selected from hydrogen or (Ci-Cslalkyl], O or S; 
and when R = R i {CH 2 ) n CO- and n = 1-4, 

R* is selected from hydrogen; amino; straight or branched (Ci-Ct)alkyl group selected from methyl, ethyl, 
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl. 2-methylpropyl or 1,1-dimethylethyl; (Ca-COcycioalkyl 
group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted (Cs-COcycloalkyl group 
(substitution selected from (Ci-Ca)alkyl, cyano, amino or (Ci-C3)acyl); (Cfi-Cio)aryl group selected from 
phenyl, a-naphthyl or jS-naphthyl; substituted(Ce-Cio)aryl group (substitution selected from halo, (C1-C4)- 
alkoxy, trihalo(Ci-C 3 )alkyl. nitro, amino, cyano, <Ci-C*yaikoxycarbonyl, (Ci-Csjalkylamino or carboxy); (C?- 
Ca)aralkyl group such as benzyl. 1 -phenylethyl, 2-phenylethyl or phenylpropyl; acyloxy or haloacyloxy 
group, selected from acetyl, propionyl, chioroacetyl. trichloroacetyl, (Ga-Csjcycloalkylcarbonyl, (Cc-Ciojaroyl 
selected from benzoyl or naphthoyl, halo substituted (C6-Cio)aroyl such as pentafluoroben2oyl, 4- 
chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci -C4 )alkyibenzoyl such as 4-toluoyl, 2-toluoyl or 4- 
(l-methylethyl)benzoyl, (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic or 
saturated ring with one N, 0, S or So hctcroatom optionally having a benzo or pyrido ring fused thereto: 



6 ■■ 0 



Z = N, 0. S or Se 

such as pyrrolyl, N-methylindolyl. indolyl, 2-pyrrolidinyl. 3-pyrrolidinyl, 2-pyrrolinyl. tetrahydrofuranyl, 
furanyi, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selena20lyl, 

or a five membered aromatic ring with two N. O, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




2 or V = N, 0, S or Se 

such as imidazolyl. pyrazolyl, benzimidazolyl, oxazolyl. benzoxazolyi. indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridyl imidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




I 

A 
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(A is selected from hydrogen: straight or branched (Ci-C 4 )alkyl; Cs-aryl; substituted C*-ary! (substitution 
sel ct d from halo.fCi-COalkoxy. trihalo(Ci-C3)alkyl, nitro. amino, cyano. (Ci-C4)alkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1 -phenylethyl. 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazoiidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyi, unsym-triazinyl, pyrimidinyl or (Ci<*)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2.3-dioxo-1-piperazinyl t 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2<lioxothiomorpholinyl; (C* -Ctjalkoxy group such as allyloxy. methoxy, 
ethoxy, n-propoxy,n-butoxy or tert-butoxy; Cc-aryloxy group selected from phenoxy or substituted phenoxy 
(substitution selected from halo. (Ci-COalkyl, nitro, cyano. thiol, amino, carboxy. di(Ci -C 3 )alkylamino); (C 7 - 
CioJaralkyloxy group such as benzyloxy, 1-phenylethyioxy or 2-phenylethyloxy; (Ci-Cajalkylthio group 
selected from methylthio. ethyithio, propyithio or allylthio; O-arylthio group selected from phenyfthio or 
substituted phenylthio (substitution selected from halo, (Ci-COalkyl, nitro. cyano, thiol, amino, carboxy. di- 
(Ci-C3)alkylamino); C&-arylsulfonyl group selected from phenylsulfonyl or substituted phenylsulfonyl 
(substitution selected from halo, (CVCOalkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl, (Ci-Cajalkylamino or carboxy); (Cz-Csjaralkyfthio group such as benzylthio, 1-phenylethyl- 
thio or 2-phenylethylthio; a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 




Z = N, O, S or Se 

such as pyrrolyl. N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl. benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, 

or a five membered aromatic ring with two N. 0,S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




2 or Z 1 = N, 0, S or Se 

such as imidazoiyl, pyrazolyl, benzimidazolyl, oxazolyL benzoxazolyl, indazolyl, thiazolyi, benzothiazolyl. 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; Ce-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ci-C4>alkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); (C^-Cgjaralkyl group selected from benzyl, 1 -phenylethyl, 2-phenylethyl or phenyl- 
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propyl) 

such as -y-butyrolactam, 7-butyrolactone. imidazolidinone or N-aminoimidazolidinone, or a six memb red 
aromatic ring with one to three N, 0,S or Se heteroatoms such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl, or a six m mbered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2 t 3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
ptperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy group; mercapto group; mono- or di- 
straight or branched chain (C- -Cg)alkylamino group selected from methyl, ethyl, n-propyl, 1-methyIethyl, n- 
butyl, 1-methylpropyl, 2-methylpropyl. 1 ,1-dimethylethyl. 2-methylbutyl, 1.1-dimethylpropyl, 2,2-dimethyl- 
propyl, 3-methylbutyl, n-hexyl, 1-methylpentyi, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 2-methylpentyl, 1,2- 
dim ethyl butyl, 1 ,3-dimethylbutyl or 1-methyl-1-ethylpropyl amino; (C2 -C& )azacycloa!kyl group such as 
aziridinyl, azetidinyl. pyrrolidinyl. piperidinyl, morpholinyl or 2-methy!pyrrolidinyl; carboxy(C2-C*) alkylamino 
group selected from aminoacetic acid, u-aminopropionic acid, a-aminobutyric acid and their optical isomers; 
a-hydroxy(Ci-Cs)alkyl group selected from hydroxyethyl, a-hydroxyethyl or o-hydroxy-1 -methylethyi or o- 
hydroxypropyl; halo(Ci-C3)alkyl group such as bromomethyl, fluoromethyl, difluoromethyl, trifluoromethyl, 
chloromethyi, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl. 2,2.2-trrfluoromethyl. 2- 
bromoethyl or 2-iodoethyl; acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl. 
trifluoroacetyl, (Cs-C^Jcycloalkylcarbonyl, (Ce-Cio)-aroyl selected from benzoyl or naphthoyl, halo substi- 
tuted (C&-Cio)aroyl such as pentafluoro benzoyl, 4-chlorobenzoyl, 3-bromobenzoyl, 3,4-difluorobenzoyl, (O- 
C4 )alkylbenzoyl such as 4-toluoyl, 2-toluoyl or 4-(1 -methylethyl)benzoyl, or (heterocycie)carbonyl, the 
heterocycle selected from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom 
optionally having a bcnzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl.benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N. O, S or Se 

such as imidazolyt, pyrazolyl. benzimidazolyl, oxazolyl, benzoxazolyl. indazolyl. thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




A A 

(A is selected from hydrogen; straight or branched (Ci-C+)aJkyl; Co-aryl; substituted Cc-aryl (substitution 
selected from halo,(Ci-C*)alkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
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alkylamino or carboxy); (C7-C 3 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyl thy! or phenyl- 
propyl) 

such as y-butyrolactam. -y-butyrolactone. irnidazolidinone or N-aminoimidazo!idinone, or a six membered 
aromatic ring with on to three N, O t S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-Cajalkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Se heleroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
pip razinyl, 4-ethy1-2,3<lioxo-1-piperazinyl. ^methyl^.S-dioxo-l-piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl. 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (Ci-C*)alkoxycarbonylamino group selected from 
t rt-butoxycarbonylamino. ailyloxycarbonylamino, methox year bony lami no, elhoxycarbonylamino or propox- 
ycarbonylamino; (Ci -C«.)aikoxycarbonyl group selected from methoxycarbonyl, ethoxycartionyl, straight or 
branched propoxycarbonyl, aliyloxycarbonyl or straight or branched butoxycarbonyl; R a R b amino(Ci-C4)- 
alkoxy group, wherein R a R h is a straight or branched (Ci-C<)alkyl selected from methyl, ethyl, n-propyi. 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 )„, n = 2-6, or -(CH^WfChfefc- 
wherein W is selected from -N(Ci-Ca)a!kyl [straight or branched], -NH, -NOB [B is selected from hydrogen 
or <Ci-C 2 )alkyl], O or S; or R a R b aminoxy group, wherein R a R b is a straight or branched {Ci-COaikyl 
selected from methyl, ethyl, n-propyl. 1-methyiethyl. n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is 
(CH2),,. n = 2-6, or -(CH 2 > 2 W{CH 2 ) 2 - wherein W is selected from -N(Ci-C 3 )alkyl (straight or branched], -NH, 
-NOB [B is selected from hydrogen or (Ci-C3)a!kyl], O or S; 
and when R = R 4 (CH 2 ) n SOz- and n = 0, 

R 4 is selected from amino; monosubstituted amino selected from straight or branched (Ci-(V)alkylamino, 
cyclopropylamino. cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from 
dimcthylamino, dicthylamino, cthyi(1-mcthylethyl)amino, monomcthylbcnzylamino, pipcridinyl, morpholinyl, 
1-imidazo!yl, 1-pyrrolyl, 1-(1.2 f 3-triazo!yl) or 4-(1,2,4-triazoiyl); straight or branched (Ci-C*)alkyl group 
selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl. 2-methylpropyl or 1,1- 
dimethylethyl; (Cs-CG)cycloalkyl group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyi; 
substituted (C 3 -Cs )cycloalkyl group (substitution selected from (Ci-CsJalkyI, cyano, amino or (Ci-C 3 )acyl); 
(C6-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; substituted (C6-Cio)ary) group 
(substitution selected from halo, (Ci -C*)aikoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, {Ci-C 3 )alkylamino or carboxy); (Cz-Cgjaralkyl group such as benzyl, 1-phenylethyl, 2- 
phenylethyl or phenylpropyl; halo(Ci-C3)alkyl group such as bromomethyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl. 2,2-difluoroethyl, 2,2,2- 
trrfluoroethyl, 2-chloroethyl, 2,2-dichloroethyl, 2,2,2-trichioroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycie 
group selected from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 




Z = N, O. S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroiidinyI, 3-pyrrolidinyl, 2-pyrrolinyI, tetrahydrofuranyl, 
furanyl. benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl. or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto; 




Z or Z* = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazotyl benzoxazolyl, indazolyi, thiazolyi, benzothiazolyl, 3- 
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alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with on© or two N, 0, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; Cs-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ct-C4)alkoxy, trihaIo(Ci-C3)alky!, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Ca)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam f 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazlnyl, pyrimidinyl or (Ci-C 3 )alkylthiopyrldazinyi, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; R a R b amino(Ci-C*)alkoxy group, wherein R 8 R b is 
a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1- 
methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n=2-6, or -(CH^VvXCHafe- wherein W is selected from 
-N(Ci-C3)alkyl [straight or branchM], -NH, -NOB [B is selected from hydrogen or (Ci- C 3 )alkyl], O or S; or 
R 8 R b aminoxy group, wherein R°R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n- 
propyl, i-methyiethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH2) n , n = 2-6, or -(CH^W- 
(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (C- -Cajalkyl], O or S; 
and when R = R 4 (CH 2 ) n S02- and n= 1-4, 

R 4 ' is selected from hydrogen; amino; straight or branched (Ci-Ci)alkyl group selected from methyl, ethyl, 
n-propyl, 1-methylethyl, n-butyl, 1-rnethyipropyl, 2-methylpropyl or 1,1-dimethylethyl; (Ci-Ci)carboxyalkyl 
group; (Ca-Csjcycloalkyl group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted 
(Cg-Ccjcycloalkyl group (substitution selected from (C-Qjjalkyl, cyano, amino or (Ci-C 3 )acyl); (CG-Cio)aryl 
group selected from phenyl, a-naphthyl or 0-naphthyl; substituted (C6-Cio)aryl group (substitution selected 
from halo, (C1-G1 )alkoxy t trihalo(Ct-C3)alkyl, nitro, amino, cyano. (Ci-COalkoxycarbonyl, (Ci-C3)alkylamino 
or carboxy); (C7-C9)aralkyi group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; (C1- 
C 4 )alkoxy group such as aliyloxy, methoxy. ethoxy, n-propoxy or tert-butoxy; Cs-aryloxy group selected 
from phenoxy or substituted phenoxy (substitution selected from halo, (Ci-C3)alkyl, nitro. cyano. thiol, 
amino, carboxy, di(Ci-C3)alkyiamino); 

(C7-Cio)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy; R a R b amino(Ci-C*)- 
alkoxy group, wherein R fl R b is a straight or branched (Ct-C*)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl t 1-methylpropyl : or 2-methylpropyl or R*R b is (CHy)n. n = 2-6, or -(CH^WfCH?)?- 
wherein W is selected from -N(Ci-C3)alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen 
or (Ci-C3)aikyl], 0 or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci-C*)alkyl 
selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl. 1-methylpropyl. or 2-methylpropyl or R a R b is 
(CH 2 ) n , n = 2-6, or -(CH 2 > 2 W(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyi [straight or branched], -NH, 
-NOB [B is selected from hydrogen or (Ci-C3)aikyl], O or S; (Ci-Cs)alkylthio group selected from 
methylthio, ethylthio or n-propylthio; C6-arylthio group selected from phenylthio or substituted phony Ithio 
(substitution selected from halo, <Ci-C 3 )atkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-c a )alkylamino); (C 7 - 
Ca)aralkylthio group such as benzylthio, 1-phenylethylthio or 2-phenylethylthio; a heterocycle group se- 
lected from a five membered aromatic or saturated ring with one N : O, S or Se heteroatom optionally 
having a benzo or pyrido ring fused thereto: 




A 



A 
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$ - 0 

Z « N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O f S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl : bcnzoxazolyl, indazolyl, thiazoiyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyi, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; Ce-aryl; substituted Ce-aryl (substitution 
selected from halo,(Ci-Ci)alkoxy f trihalo(Ci-C3)alkyl, nitro, amino, cyano. (Ci-COalkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); (C 7 -C 9 )aralkyl group selected from benzyl, 1 -phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as Y-butyrolactam. -y-butyrolactone. imidazolidinone or N-aminoimidazolidinone. or a six membered 
aromatic ring with one to three N, 0,S or Se heteroatoms such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyl. unsym-triazinyl. pyrimidinyl or (Ci-C3)alkylthiopyridazinyl. or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl. 4-ethyl-2.3-dioxo-l -piperazinyL 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy group, mercapto group; mono-or di- 
straight or branched (Ci-C&)alkyiamino group selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 
1-methylpropyL 2-methylpropyl. 1,1-dimethylethyl, 2-methylbutyl ( 1,1 -dimethyl propyl, 2,2-dimethylpropyl. 3- 
methyibutyl, n-hexyl, 1-methylpentyl, 1,1-dimethyibutyl, 2,2-dimethylbutyl, 2-methyipentyl, 1 ,2-dimethyl- 
butyl. 1 ,3-dimethylbutyl or 1-methyM^ethylpropyl amino; halo(Ci-C 3 )alkyl group such as bromomethyl, 
fluoromcthyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromcthyl, trichloromethyl, 2-fluoroethyl, 2,2- 
difluoroethyi, 2,2,2-trifluoroethyl, 2-chloroethyl. 2,2-dichloroethyl, 2,2,2-trichloroethyl, 2-bromoethyl or 2- 
iodoethyl; acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl, trifluoroacetyl, (Co-Ce)- 
cycloaikylcarbonyi, (Ce-Ciojaroyl selected from benzoyl or naphthoyl, halo substituted (C 6 -Cic)aroyl such 
as pentafluorobenzoyl, 4-chloro benzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci -COalkylbenzoyl such 
as 4-toluoyl, 2-toluoyl or 4-(l-methylethyl)benzoyl, or (heterocycle)carbonyl, the heterocycle select d from a 
five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto; 
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Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 



Z or Z' = N, 0, S or So 

such as imidazolyl, pyrazolyl. benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl. thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridy I imidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-Cc)alkyl; Cs-aryl; substituted Cs-aryl (substitution 
selected from halo.(Ci-C4)aikoxy. triha!o(Ci-C3)alkyl. nitro. amino, cyano. (Ci-COalkoxycarbonyl, (Ci-Ca)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl. 1-phenylethyl. 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkyithiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C1 -C*)alkoxycarbonyl group selected from 
methoxycarbonyl, ethoxycarbonyl, straight or branched propoxycarbonyl, allyloxycarbonyl or straight or 
branched butoxycarbonyl; 

R 5 is selected from hydrogen; straight or branched {C*-C 3 )alkyl group selected from methyl, ethyl, n-propyl 
or 1-methylethyl; (C6-Cto)aryl group selected from phenyl, o-naphthyl or jS-naphthyl; (C7-C9)aralkyl group 
such as benzyl, 1-phenyiethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 




53 



EP0 536 515 A1 




Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl. indolyl. 2-pyrrolidinyl, 3-pyrrolidinyl. 2-pyrrolinyl, letrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 



Z or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazoiyl, or a five mcmbcrcd saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-Gi)alkyl; Cc-aryl; substituted Cs-aryl (substitution 
selected from halo,(Ci -COaikoxy, trihalo(Ci-C 3 )alkyl ( nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazoiidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O. S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (C1-C3) alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N. 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl. 4-ethyl-2.3-dioxo-1-piperazinyl. 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or -(CH2) n COOR 7 where n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-CtOalkyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; or (C6-Cio)aryl group selected irom phenyl, a-naphthyl, 0-naphthyl; R 6 is selected from 
hydrogen; straight or branched (Ci-C3)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyi; 
(Cfe-Ou)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; (C/-Cs)aralkyl group such as benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic or 
saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 






A 



A 




0 r 




Z 



Z 
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Z = N, 0, S or Se 

such as pyrrolyl, N-methylindoiyl t indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl. tetrahydrofuranyi, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl. benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 

b 



10 




2 or Z 1 = N, 0, S or Se 

15 such as imidazolyl. pyrazoiyl. benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl. benzothiazolyl, 3- 
alkyl-3H-imidazo[4.5-b]pyridyl or pyridylimidazotyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 



20 




(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; Cs-aryl; substituted C6-aryl (substitution 
selected from halo, (d -C*)alkoxy, trihalo(Ci-C £ )alkyl, nitro, amino, cyano, <Ci -C 4 )alkoxycarbonyl, (C1-C3)- 
30 alkylamino or carboxy); (Cz-Cajaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam. 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-tria2inyl, pyrimidinyl or (Ci-Cajalkylthiopyridazinyl, or a six membered saturated ring with 

3S one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or -(CH 2 ) n C00R 7 where n = 0-4 and R 7 ' is selected 
from hydrogen; straight or branched (Ci-Cajalkyl selected from methyl, ethyl, n-propyl or 1-methylethyl; or 
(Cc-Cio)aryl selected from phenyl, a-naphthyl or 0-naphthyl; with the proviso that R 5 and R G cannot both be 

40 hydrogen; or R 5 and R 6 taken together are -(CH 2 )2W(CH2>2-, wherein W is selected from (CH 2 ) n and n = 0- 
1, -NH. -N(Ci-C3)a!kyl [straight or branched], -N(Ci-C*)alkoxy. oxygen, sulfur or substituted congeners 
selected from (L or DJproline, ethyl(L or D)prolinate, morphoiine, pyrrolidine or piperidine; and the 
pharmacologically acceptable organic and inorganic salts or metal complexes. 

Preferred compounds are compounds according to the above formula III and IV in which Y is NO2; R is 

45 selected from R 4 (CH 2 ) n C0- or R 4 (CH 2 )„S02-; and when R = R*(CH 2 )nC0- and n =0, 

R 4 is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci-Ct>)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(1-methylethyl)amino, monomethylbenzyiamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1 ,2,3-triazolyl) or 4-{1,2,4-triazoiyl); straight or branched (Ci-C 3 )alkyl 

so group selected from methyl, ethyl, n-propyl or 1-methylethyl; (Ca-Cejcycloalkylgroup selected from 
cyclopropyi, cyclobutyl, cyclopentyi or cyclohexyl; substituted (Cs-Csjcycloalkyl group (substitution selected 
from (Ci-C 3 )alkyl, cyano : amino or (Ci-C 3 )acyl); (Cs-Cio)aryl group selected from phenyl, a-naphthyl or jS- 
naphthyl; substituted (C6-Cio)aryl group (substitution selected from halo,(Ci -Cijalkoxy, trihaIo(Ci-C 3 )alkyl, 
nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C3)alkylamino or carboxy); a-amino(Ci -Chalky! group 

55 selected from aminomethyl, o-aminoethyl, a-aminopropyl or a-aminobutyl; carboxy(C2-C4.)alkylamino group 
selected from aminoacetic acid, a-aminobutyric acid or a-aminopropionic acid and their optical isomers; 
(C7-C3)aralkylamino group such as phenylglycyl; (Ci-C*)aikoxycarbonylamino substituted (Ci-C4>alkyl 
group, substitution selected from phenyl or p-hydroxyphenyl; o-hydroxy(Ci-Cs)alkyl group selected from 
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hydroxym thyl, a-hydroxy thyl or a-hydroxy- 1-methylethyl or a-hydroxy propyl; halo(Ci -C3)alkyl group such 
as bromometfiyl, fluoromethyl, difluoromethyl, trifluoromethyl. chloromethyl, dichloro methyl, trichloromethyl, 
2-fluoroethyl, 2,2-difiuoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle group selected 
from a five memo red aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindoiyi ( indolyl, 2-pyrroiidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl. tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N. O, S or Se heteroatom s optionally having a benzo or pyrido ring fused thereto: 




2 or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyi, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimtdazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; Cc-aryl; substituted Cc-aryl (substitution 
selected from halo.(Ci-C*)alkoxy. trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-C*)alkoxycarbonyl, (C1-C2)- 
alkylamino or carboxy); (C7-C9 )aralky I group selected from benzyl, 1-phenylethyl. 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam ( 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyi, pyrimidinyl or (Ci -C3>alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
pip razinyl, 4-ethyl-2,3-dioxo-1-piperazinyL 4-methy I-2, 3-d ioxo-1 -pipe razinyl, 4-cyc!opropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyI; acyl or haloacyl group selected from acetyl, 
propionyL chloroacetyl, trifluoroacetyl, (C 3 -Ce)cycloaJkylcarbonyl such as cyclopropylcarbonyl, cyciobutyl- 
carbonyl, cyclopentyicarbonyl, cyclohexylcarbonyl, (2,3-dimethylcyclopropyl)carbonyl, (1 ,2-dimethyl- 
cyclopropyl)carbonyl, (2-ethylcyclopropyl)carbonyi, (2-methylcyclopentyi)carbonyl or (3-ethylcyclobutyl)- 
carbonyl, (C^-Ciojaroyl selected from benzoyl or naphthoy!, halo substituted (Ce-C-aJaroyi such as 
pentafluorobenzoyl, 4-chIorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci-C<)alkylbenzoyl such as 4- 
toluoyl, 2-methyltoluoyl or 4-<l-rnethylethyl)benzoyl, or (heterocycle)carbonyl, the heterocycle selected from 
a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 
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Z = N, O, S or Se 

such as pyrrolyl. N-methylindolyl. indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl. tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or s8lenazolyl, or a five mem be red aromatic 
ring with two N, O. S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 - N, O, S or Se 

such as imidazolyl, pyrazolyl, bcnzimidazolyl, oxazolyl, bcnzoxazolyi, indazolyl, thiazolyl, bcnzothiazolyl, 3- 
alkyl-3H-imidazo[4 t 5-b]pyridyl or pyridyltmidazolyl, or a live membered saturated ring with one or two N, 0, 
5 or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; Cs-aryl; substituted Cs-aryl (substitution 
selected from haIo,(Ci-C4)alkoxy, trihaJo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-C4)a!koxycarbonyl, (Ci-Cs)- 
alkylamino or carboxy); (Cz-cgjaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam. -y-butyrolactone. imidazolidinone or N-aminoimidazolidinone. or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyi, pyrimidinyl or (Ci-C3)alkyithiopyridazinyl, or a six membered saturated ring with 
one or two N ( 0. S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (&-Ct)alkoxycarbonyl group selected from 
methoxycarbonyl. ethoxycarbonyl, straight or branched propoxylcarbonyl, straight or branched butoxycar- 
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group [substitution selected from (Ci-Cajalkyi group, 
halogen, (Cb-C-a)aryt group selected from phenyl, a-naphthyl, 0-naphthyl, substituted (Cb-dojaryl group 
(substitution selected from halo, (d-C^alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)a!kylamino or carboxy), halo(Ci-C3)alkyl group such as bromomethyl, fluoromethyl, 
difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl. 2-fluorocthyl, 2,2-difluorocthyl, 
2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl, a heterocycle group selected from a five membered 
aromatic or saturated ring with one N f 0, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 
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2 = N, 0, S or Se 

such as pyrrolyl. N-methylindolyi. indolyl, 2-pyrrolidinyi, 3-pyrrolidinyl, 2-pyrrolinyl, letrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothtenyl or selenazolyl]; (Ci-C4)aIkoxy group such as 
allyloxy, methoxy, ethoxy, n-propoxy,n-butoxy or tert-butoxy; C6-aryloxy group selected from phenoxy or 
substituted phenoxy (substitution selected from halo. (Ci-C4)alkyl. nitro. cyano. thiol, amino, carboxy, di(Ci- 
C3)alkylamino); (C7-Cio)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy; 
vinyloxy or substituted vinyloxy group (substitution selected from (Ci-COalkyl, cyano, carboxy. or (Cs-Cio)- 
aryl selected from phenyl, a-naphthyl or £-naphthyl); R a R b amino(Ci-U)alkoxy group, wherein R°R b is a 
straight or branched (Ci-Ci)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyl- 
propyl, or 2-methylpropyl or R a R B is (CH 2 ) n , n = 2-6, or -(CH 2 )2W(CH 2 >2- wherein W is selected from -N(Ci- 
C3)alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci-C3)alkyl], O or S; or 
R a R b aminoxy group, wherein R a R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl. 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n . n = 2-6. or -<CH 2 )2W- 
(CH 2 >2- wherein W is selected from -N(Ci-C3)alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or {Ci-C3)aikayl] ( O or S; 
and when R = R 4 (CH 2 ) n C0- and n = 1-4, 

R* is selected from hydrogen; (Ci-C3)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 
amino; monosubstituted amino selected from straight or branched (Ci-C6)alkylanino, cyclopropylamino, 
cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from dimethylamino, 
diethylamino, ethyl(l-methylethyl)amino, monomethylbenzylamino, piperidinyl, morpholtnyl, 1-imidazolyl, 1- 
pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-(l ,2,4-triazolyl); (C 5 -Cic)aryi group selected from phenyl, a-naphthyl or 
naphthyl; substituted (C 6 -Cio)aryl group (substitution selected from halo, (Ci-C*)alkoxy, trihalo(Ci-C3)alkyl, 
nitro. amino, cyano, (Ci-COalkoxycarbonyl, (Ci-Ca)alkylamino or carboxy); acyloxy or haloacyloxy group, 
selected from acetyl, propionyl : chloroacetyl, trichloroacetyl, (C3-C6)cycloalkylcarbonyl, (Ce-Ciojaroyl se- 
lected from benzoyl or naphthoyl, halo substituted (C&-Cio)aroyl such as pentafluorobenzoyl,4-chloroben- 
zoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl. (Ci-Ch )alkylbenzoyl such as 4-toluoyl, 2-toluoyl, 4-(1- 
methylethyl)benzoyl or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic or 
saturated ring with one N, O, S or Se heteroatom opionally having a benzo or pyrido ring fused thereto: 



Z = N. O, S or Se 

such as pyrrolyl, N-methylindo!yl, indolyl, 2-pyrroiidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl. benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 



Z or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyL benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
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S or Se het roatoms and an adjac nt appended 0 h t roatom: 




(A is selected from hydrogen; straight or branched (Ci-C*)aJkyl; Cs-aryl; substituted Cc-aryl (substitution 
selected from halo,(Ci-C4)a!koxy, trihaIo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-C4)aikoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Ca)araikyl group selected from benzyl, 1-phenylethyl. 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0. S or Se heteroatoms such as pyridyl, pyridazinyl. pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2 f 3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dtoxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (Ci-C+)alkoxy group such as allyloxy, methoxy, 
cthoxy, n-propoxy,n-butoxy or tcrt-butoxy; R a R b amino<Ci-U)alkoxy group, wherein R a R b is a straight or 
branched (d-C^alky! selected from methyl, ethyl, n-propyl. t-methylethyi. n-butyl, 1-methylpropyl. or 2- 
methylpropyl or R fl R b is (CH 2 ) n , n = 2-6, or -(CH 2 )2W(CH2)2- wherein W is selected from -N(Ct-C3>alkyl 
[straight or branched], -NH, -NOB [1 is selected from hydrogen or (C -C 3 )alkyl], O or S; or R*R b aminoxy 
group, wherein R°R b is a straight or branched (Ct-C+Jalkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R°R b is (Ch^k n = 2-6, or -(CH 2 ) 2 W(CH2)2- 
wherein W is selected from -N(Ct-C3)alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen 
or (Ci-Cojalkyl], O or S; C6-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci-C*)alkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-C3)alkylamino); (Ci-Cajalkyfthio 
group selected from methylthio, ethytthio, propylthio or allylthto; Cs-arylthio group selected from phenylthio 
or substituted phenylthio (substitution selected from halo, (Ci-Ci)aikyl, nitro, cyano, thiol, amino, carboxy, 
di(Ci-C3)alkylamino); Cs-arylsulfonyl group selected from phenylsulfonyl or substituted phenylsulfonyl 
(substitution selected from halo, (Ci-C*)aikoxy, trihalo(Ci-C 3 )aikyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)aikylamino or carboxy); a heterocycie group selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 




Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indoiyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyi, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0,S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




59 



EP0 536 515 A1 



Z or Z 1 = N, O, S or Se 

such as imidazolyl. pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl. thiazolyl. benzothiazolyl. 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridyiimidazolyl. or a five membered saturated ring with one or two N, 0. 
S or S heteroatoms and an adjacent appended O heteroatom: 

s 




I I 
A A 

75 (A is selected from hydrogen; straight or branched (Ci-COaikyl; Ce-aryl; substituted Ct-aryi (substitution 
selected from ha!o.(Ci-C*)alkoxy, trihalo(Ci-C 3 )a!kyl, nitro, amino, cyano, (Ci-C4)alkoxycarbonyl. (Ci-Cs) 
alkylamino or carboxy); (C 7 -C 9 )aralkyl group selected from benzyl. 1 -phenylethyl. 2-phenylethyl or phenyl- 
propyl) 

such as -y-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
20 aromatic ring with on© to three N, 0,S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or Sc heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
pip razinyl. 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorphoIinyl or 2-dioxothiomorpholinyl; hydroxy group; a-hydroxy(Ci-C 3 )alkyl group 
26 selected from hydroxymethyl, a -hydroxy ethyl or a-hydroxy-1-rnethylethyi or a-hydroxypropyl; halo(Ci-C 3 )- 
alkyl group such as bromomethyl, fluorornethyl. difluoromethyl, trifluoromethyl. chloromethyl, dich- 
loromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoromethyi, 2-bromoethyl or 2-iodoethyl; 
acyl or haioacyl group selected from acetyl, propionyl : chloroacetyl, tritluoroacetyl, (Cg-Ce)- 
cycloalkylcarbonyl, (C6-Cio)aroyl selected from benzoyl or naphthoyl, halo substituted (C 6 -C lc )aroyl such 
30 as pentafluorobenzoyl. 4-chlorobenzoyl, 3-bromobenzoyl or 3.4-difiuorobenzoyl. (Ci-C4)alkyibenzoyl such 
as 4-toIuoyl, 2-toluoyl,or 4-(1-methylethyl)benzoyl. or (heterocycie)carbonyl, the heterocycle selected from a 
five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



35 




40 

Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl. 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl. 
45 or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 



so 




Z or T = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridyiimidazolyl, or a five membered saturated ring with one or two N, 0, 
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S or Se h t roatoms and an adjacent appended O h teroatom: 




(A is selected from hydrogen; straight or branched (Ci-C^)alkyi; Cs-aryl; substituted Cs-aryl (substitution 
selected from halo,(Ci-C4)aIkoxy, trihaloCCi-CaJalkyl, nitro, amino, cyano. (Ci-COalkoxycarbonyl, (Ci-Ca)- 
alkylamino or carboxy); (Cz-CaJaralkyl group selected from benzyl. 1 -phenyl ethyl, 2-phenylethyl or phenyl- 
propyl) 

such as >-butyrolactam, 7-butyrolactone. imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl. pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (C- -C3)-alkylthiopyridaziny1, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyi, 4-ethyl-2,3-dioxo-1-pipera2inyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
pipcrazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyi; (C1 -C*)alkoxy carbon y lam ino group selected from 
tert-butoxycarbonylamino, aliyloxycarbonylamino, methoxycarbonylamino, ethoxycarbonylamino or propox- 
ycarbonylamino; 

and when R = R* (CH 2 ) 0 S0 2 - and n = 0, 

R 4 ' is selected from amino; monosubstituted amino selected from as straight or branched (Ci-Cg)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyi(1-methylethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl. 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or branched (Ci-C 3 )alkyl 
group selected from methyl, ethyl, n-propyl or 1-methylethyl; (Cc-Cio)aryl group selected from phenyl, a- 
naphthyl or £-naphthyl; substituted (CG-Cio)aryl group (substitution selected from halo, (Ci-COalkoxy, 
trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-Cijalkoxycarbonyl, (Ci-Cajalkylamino or carboxy); a heterocycle 
group selected from a five membered aromatic or saturated ring with one N, O. S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 

Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyi, 3-pyrrolidinyl, 2-pyrroiinyi, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyi or selenazolyl, 

or a five membered aromatic ring with two N. 0. S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




2 or Z 1 = N, 0, S or Se 

such as imidazolyi, pyrazolyi, benzimidazolyl, oxazoiyl, ben2oxazolyi, tndazolyl, thiazolyl, benzothiazolyi, 3- 
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alkyl-3H-imidazo[4 ( 5-b]pyridyl or pyridylimidazolyl, or a five m mbered saturated ring with one or two N, 0, 
S or S h teroatoms and an adjacent app nded 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; Cfi-aryl; substituted Cfi-aryl (substitution 
selected from halo,(Ci-C*)aikoxy, trihaIo(Ci-C3)alkyl, nitro. amino, cyano, (Ci -C* (alkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); (Cz-Csjaralkyl group selected from benzyl, 1-phenylethyl. 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazoIidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triaztnyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-l- 
pipcrazinyl, 4-cthyl-2,3-dioxo-1-piperazinyl : 4-mcthyl-2,3-dioxo-1-pipcrazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorphoiinyl; 
and when R = R 4 '(CH 2 )nS02- and n= 1-4, 

R 4 ' is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci-Cs)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; di substituted amino selected 
from dimethyiamino, diethylamino, ethyl{i-methylethy!)arnino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrolyl, l-(1 ,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or branched {Ci-C 3 )a!kyl 
group selected from methyl, ethyl, n-propyl or 1-methylethyI; (C6-Ci 0 )aryl group selected from phenyl, a- 
naphthyl or £-naphthyl; substituted (Cc-Cio)aryl group (substitution selected from halo, (Ci-COalkoxy, 
trihalo(Ci-C3)alkyl, nitro, amino, cyano, {Ci-COalkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (Ci-COalkoxy 
group such as allyloxy, methoxy. ethoxy, n-propoxy, n-butoxy, iso-butoxy or tert-butoxy; Cc-aryioxy group 
selected from phenoxy or substituted phenoxy (substitution selected from halo, (Ci-Gi)alkyl. nitro cyano, 
thiol, amino, carboxy, di(Ci-C3)alkylamino; (C7 -C1 c )aralkyloxy group such as benzyloxy, l-phenylethyloxy 
or 2-phenylethyIoxy; (Ci-C^Jcarboxyalkyl group; 

R 5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group selected from methyl, ethyl, n-propyl 
or 1-methyiethyt; (CVCioJaryl group selected from phenyl, a-naphthyl or £-naphthyl; (O-Csjaralkyl group 
such as benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N. 0. S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 




Z = N, O, S or Se 

such as pyrrolyl, N-mothylindolyl, tndolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl.benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 
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o r 




Z or 7} = N, 0. S or Se 

such as imidazoly), pyrazolyl, benzimidazoiyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O. 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; C&-aryi; substituted C 6 -aryI (substitution 
selected from halo.(Ci-C4)alkoxy. trihaIo(Ci-C3)a!kyl, nitro, amino, cyano, (Ci-COaikoxycarbonyi, (C1-C3)- 
alkylamino or carboxy); (Cz-Cajaral^yl group selected from benzyl, 1-phenyiethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyrida2inyl, pyrazinyl, synv 
trtazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )aIkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-l- 
piperazinyl, 4-ethyl-2,3-dioxo- 1 -piperazinyl, 4-methyi-2,3-dioxo- 1 -piperazinyl, 4-cyclopropyl-2-dioxo- 1 - 
piperazinyl, 2-dioxomorpholinyi. 2-dioxothiomorpholinyl; or -(CH 2 ) n COOR 7 where n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-C3>alkyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyi; or (Cc-Ciojaryl group selected from phenyl, a-naphthyl or 0-naphthyl; 

R e is selected from hydrogen; straight or branched (C-QOalkyl group selected from methyl, ethyl, n-propyl 
or 1-melhylethyl; (C6-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphlhyl; (C7-Cs)aralkyl group 
such as benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N. 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tctrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




A 




0 r 





0 r 
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Z or Z 1 = N, O, S or So 

such as imidazolyl. pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0. 
S or Se heteroatoms and an adjac nt append d O heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aryl; substituted Ce-aryl (substitution 
selected from halo.fCi-COalkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-C*)aikoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Ca)aralkyi group selected from benzyl. 1 -phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triaztnyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl f or a six membered saturated ring with 
one or two N, O, S or Sc heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyi. 4-ethyl-2.3-dioxo-1 -piperazinyl, 4-methyi-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyi. 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or (CH2) n COOR 7 ' where n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-C3)alkyl selected from methyl, ethyl, n-propyl or 1-methylethyl; or 
(C6-Cio)aryl selected from phenyl, a-naphthyl or 0-naphthyl; with the proviso that R 5 and R 6 cannot both be 
hydrogen; 

or R 5 and R 6 taken together are -(CH 2 )2W(CH2)2- : wherein W is selected from (CH 2 ) n and n =0-1, -NH, -N- 
(Ci-C 3 )alkyl [straight or branched], -N(Ci-C*)alkoxy, oxygen, sulfur or substituted congeners selected from 
(L or D)proline. ethyl(L or D)prolinate, morpholine. pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

Particularly preferred compounds are compounds according to the above formula III and IV in which Y 
is NO2; 

R is selected from R^Chfe^CO- or R^Ch^SCs-; 
and when R = R*(CH2) n CO- and n = 0, 

R 1 is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ct-C6>- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(1-methylethyI)amino, monomethylbenzylamino. piperidinyl, mor- 
pholinyl. 1-imidazolyl. 1-pyrrolyl. 1-(1 ,2.3-trtazolyl) or 4-(1 ,2.4-triazolyl); straight or branched <0-C3)alkyl 
group selected from methyl, ethyl, n-propyl or 1-methylethyl; (C3-C6)cycloalkylgroup selected from 
cyciopropyl, cyclobutyl, cyclopentyl or cyclohexyi; substituted (C3-Cc)cycloalkyl group (substitution selected 
from (Ci-C3)alkyl, cyano, amino or (Ci-Csjacyl); (C6-Cio)aryl group selected from phenyl, a-naphthyl or #- 
naphthyl; substituted (Ch-Ciu)aryl group (substitution selected from halo,(Ci-C*)alkoxy. trihalo(Ci -C:*)alkyl, 
nitro, amino, cyano, (Ci -Cl )alkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); a-amino-(Ci-G*)alkyl group 
selected from aminomethyl, a-aminoethyi, a-aminopropyl or a-aminobutyl; carboxy(C2-C4)a!kylamino group 
selected from aminoacetic acid, a-aminobutyric acid or a-aminopropionic acid and their optical isomers; 
(C 7 -C 3 )araIkylamino group such as phenylglycyl; (Ci-COalkoxycarbonylamino substituted (Ci-COalkyl 
group, substitution selected from phenyl or p-hydroxyphenyl; a-hydroxy(Ci-C 3 )alkyl group selected from 
hydroxymcthyi, a-hydroxycthyl or a-hydroxy-1 -methylethyl or a-hydroxy propyl; halo(Ci -C3)alkyl group such 
as bromomethyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 
2-fluoroethyl, 2.2-difluoroethyl, 2,2,2-trifluorocthyl, 2-bromoethyl or 2-iodoothyl; a heterocycle group selected 
from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto; 




A 



A 
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Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyi, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothtenyl. thienyl, benzothienyl or selenazolyl, or a five me mbered aromatic 
ring with two N. O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 



Z or Z 1 = N, 0, S or Sc 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyI-3H-imidazo[4,5-b]pyridyl or pyridyiimidazoiyl, or a five membered saturated ring with one or two N, O f 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-C^Jalkyl; Cs-aryl; substituted C 6 -aryl (substitution 
selected from halo,(Ci-C4)alkoxy, trihaIo(Ci-C 3 )alkyl t nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C 3 )- 
aikyiamino or carboxy); (C7-Cg)aralkyl group selected from benzyl. 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazoiidinone. or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridaziny!, pyrazinyl, sym- 
triazinyl, unsym-triazinyl. pyrimidinyl or (Ci-Ca)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2.3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or haloacyl group selected from acetyl, 
propionyl, chloroacetyl, trifluoroacetyl, (Cs-Ccteycloalkylcarbonyl such as cyclopropylcarbonyl, cyclobutyl- 
carbonyt, cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-dimethylcycIopropyl)carbonyl, (1 ,2-dimethyl- 
cyclopropyl)carbonyl, (2-ethylcyclopropyl)carbonyl, (2-mcthylcyclopentyl)carbonyl or (3-ethylcyclobutyl)- 
carbonyl, (Ce-Cio)aroyl selected from benzoyl or naphthoyl, halo substituted (C 6 -Ci 0 )aroyl such as 
pentafluorobenzoyl, 4-chlorobenzoyl ( 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci-COalkylbenzoyl such as 4- 
totuoyl, 2-methylbenzoyl or 4-(1 -methylethyl (benzoyl, or (heterocycle)carbonyl, the heterocycle selected 
from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 




0 r 





A 
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Z = N. O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl. 2-pyrrolidinyl, 3-pyrrolidinyl. 2-pyrrolinyl. tetrahydrofuranyl. 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyi or selenazolyl, or a five membered aromatic 
ring with two N, 0. S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyL benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazot4 1 5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Sc heteroatoms and an adjacent appended O hctcroatom: 




A 



(A is selected from hydrogen; straight or branched (Ci- d)alky I; Cc-aryl; substituted (Varyl (substitution 
selected from halo,(Ci-C4)alkoxy, trihalo(Ci -C 3 )alkyl, nitro, amino, cyano, (Ci-C*)alkoxycarbonyl ( (C1-C3)- 
alkylamino or carboxy); (Cz-Cgjaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl. unsym-triazinyl, pyrimidinyl or (Ci-C3)a!kylthiopyridazinyl. or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorphoiinyl or 2-dioxothiomorpholinyl; (Ci-C*)alkoxycarbonyl group selected from 
methoxycarbonyl, ethoxycarbonyl, straight or branched propoxylcarbonyt, straight or branched butoxycar- 
bonyl or allyioxycarbonyl; vinyl or substituted vinyl group [substitution selected from {Ci-C3)alkyl group, 
halogen, (Ce-Cnjaryl group selected from phenyl, a-naphthyl, 0-naphthyl, substituted (C*-Cio)aryl group 
(substitution selected from halo, (d-COalkoxy, trihalo(Ci-C a )alkyl, nitro, amino, cyano, (Ct-CO- 
alkoxycarbonyl, (Ci-Ca)alkylamino or carboxy), halo(Ci-C 3 )alkyl group such as bromomethyi, fluoromethyi, 
difluoromethyl, trifluoro methyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 
2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl, a hctcrocycle group selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 
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Z = N, 0. S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrro!idinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl. tetrahydrothienyl, thienyl, benzothienyl or selenazolyl]; 

(Ci -C4 Jalkoxy group such as allyloxy, methoxy, ethoxy, n-propoxy,n-butoxy or tert-butoxy; Cc-aryloxy group 
selected from phenoxy or substituted phenoxy (substitution selected from halo f (Ci-C*)alkyl, nitro, cyano, 
thiol, amino, carboxy, di(Ci-C3)alkylamino);(C7-C-a)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 
2-phenyIethyloxy; vinyloxy or substituted vinyloxy group (substitution selected from {CtC«. )alkyl, cyano, 
carboxy. or (C&-Cio)aryl selected from phenyl, u-naphthyl or j3-naphtfiyl); R^aminoCCi-COalkoxy group, 
wherein R a R D is a straight or branched (Ci-C«)alkyl selected from methyl, ethyl, n-propyl. 1-methylethyl, n- 
butyl, 1-methylpropyl ( or 2-methy (propyl or R a R b is (CH 2 ) n , n = 2-6, or -(CH 2 )2W(CH2)2- wherein W is 
selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (C1-C3)- 
alkyl], 0 or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci-C+)alkyi selected from 
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl. or 2-methylpropyl or R a R b is (ChfeJn, n = 2-6, 
or -(CH 2 }2W{CHz)2- wherein W is selected from -N<Ci-C 3 }alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci-C 3 )alkyl] ( O or S; 
and when R = R*(CH 2 ) n CO- and n = 1-4, 

R 4 is selected from hydrogen; (Ci-^3)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 
amino; monosubstituted amino selected from straight or branched (Ci-CG)alkylamino, cyclopropylamino, 
cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from dimethylamino, 
diethylamino, ethyl(l-methylethyl)amino ( monomethylbenzylamino, piperidinyl, morphoHnyl, 1-imidazolyl, 1- 
pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); (C6-Ci 0 )aryl group selected from phenyl, cr-naphthyl or 0- 
naphthyl; substituted (Cg-Cio) aryl group (substitution selected from halo, (Ci-Ct)alkoxy, trihaJo(Ci-C3)a!kyl, 
nitro, amino, cyano, (Ci-C*)aikoxycarbonyi, (Ci-C3)aIkylamino or carboxy); acyloxy or haloacyloxy group, 
selected from acetyl, propionyl, chloroacetyl, trichloroacetyl, (Cs-COcycloalkylcarbonyl, (C&-Cio)aroyl se- 
lected from benzoyl or naphthoyl. halo substituted (Cc-Cio)aroyl such as pentafluorobenzoyl, 4-ch!oroben- 
zoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, (Ci-C4)alky»benzoyl such as 4-toluoyl, 2-toluoyi, 4-(1- 
methy!ethyl)benzoyl or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic or 
saturated ring with one N, 0, S or Se heteroatom oplionaly having a benzo or pyrido ring fused thereto: 

Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyi, 3-pyrrolidinyl, 2-pyrrolinyl. tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, 0, S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazoiyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridy I imidazolyl, or a five membered saturated ring with one or two N, O, 
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S or S heteroatoms and an adjacent append d 0 heteroatom: 




0 ' 




or 



0 




0 



A 



A 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aryl; substituted C$-aryl (substitution 
selected from halo,(Ci-Ci)alkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1 -phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam ( ?-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-Csjalkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C--U)alkoxy group such as allyloxy, methoxy, 
cthoxy, n-propoxy, n-butoxy or tort-butoxy; Ce-aryloxy group selected from phenoxy or substituted phenoxy 
(substitution selected from halo, (Ci-COalkyl.nitro, cyano, thiol, amino, carboxy, di(Ci-C 3 )aikylamino); R a R b 
amino(Ci-C4)alkoxy group, wherein R a R b is a straight or branched (C1 -Chalky! selected from methyl, ethyl, 
n-propyl, 1-methylethyl ( n-butyl, 1 -methyl propyl, or 2-methy (propyl or R a R b is (CH 2 ) n , n = 2-6, or -(CH^W- 
(CH 2 ) 2 - wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-C 3 )alkyl, O or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ct-CO- 
alkyl selected from methyl, ethyl, n-propyl, 1-methylothyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or 
R 8 R b is (CHa),,, n = 2-6, or -(CH 2 feW(CH2)2- wherein W is selected from -N(Ci-C3)alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci-C 3 )aJkyl], 0 or S; (Ci-Co)alkylthio group 
selected from methytthio, ethylthio. propylthio or allyithio; Ce-arylthio group selected from phenylthio or 
substituted phenylthio (substitution selected from halo, (Ci-C*)alkyl, nitro, cyano, thiol, amino, carboxy, di- 
(Ci-C3)alkylamino); Cc-arylsulfonyl group selected from phenylsulfonyl or substituted phenylsulfonyl 
(substitution selected from halo, (Ci-C*)alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-Ca)alkylamino or carboxy); a heterocycle group selected from a five membered 
aromatic or saturated ring one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 



Z = N f 0, S or Se 

such as pyrrolyl, N-mcthylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, 0,S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 
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Z or T = N, 0, S or Se 

such as imidazolyl, pyrazoiyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridy! or pyridylimidazolyl, or a five membered saturated ring with one or two N, O. 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 



(A is selected from hydrogen; straight or branched <Ci -Chalky!; C&-aryl; substituted C G -aryl (substitution 
selected from halo,(Ci-COalkoxy ( trihalo(Ci-C3)alkyl, nitro. amino, cyano, (Ci-C^alkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as Y-butyrolactam, ^-butyrolactone, imidazolidinone or N-aminoimidazoiidinone, or a six membered 
aromatic ring with one to three N. 0,S or Se heteroatoms such as pyridyl, pyridazinyl. pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl (Ci-C 3 )a!kylthiopyridazinyl, or a six membered saturated ring with one 
or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1-piperazinyl, 
4-ethyl-2,3-dioxr>l-piperazinyl ( 4-methyl-2 ) 3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-pipera2inyl, 2-diox- 
omorpholinyl or 2-dioxothiomorphoiinyl; hydroxy group; a-hydroxy(Ci -C 3 )alkyl group selected from hydrox- 
ymethyl, a-hydroxyethyl or a-hydroxy-1-methylethyl or a-hydroxypropyl; halo(Ci-C3>alkyl group such as 
bromomethyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyt, dichloromethyl, trichloromethyl, 2- 
fluoroethyl, 2,2-difluoroethyl. 2,2,2-trifluoromethyl, 2-bromoethyl or 2-iodoethyi; acyl or haloacyl group 
selected from acetyl, propionyl. chloroacetyl, trifluoroacetyl, (C3-Cs)cycloaikylcarbonyl, (C6-Cio)aroyl se- 
lected from benzoyl or naphthoyl, halo substituted ((VCio)aroyl such as pentafluorobenzoyl, 4-chloroben- 
zoyl, 3-bromophenylcarbonyl or 3.4-difluorobenzoyl, (C1 -C A )alky I benzoyl such as from 4-toluoyl, 2-toIuoyl or 
4-(1-methyiethyl)benzoyl. or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic 
or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyi, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or solonazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




A 
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Z or Z 1 = N, O. S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl. 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or S heteroatoms and an adjacent app nd d O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; Cs-aryl; substituted Cs-aryl (substitution 
selected from halo,(Ci-C*)alkoxy, trihalo(Ci-C3)aikyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (Cz-Cajaralkyl group selected from benzyl, 1 -phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)a!kylthiopyridazinyl, or a six membered saturated ring with 
one or two N, O, S or So heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorphoIinyl or 2-dioxothiomorpholinyl; (Ci-COalkoxycarbonylarnino group selected from 
tert-butoxycarbonylamino, allyloxycarbonylamino, methoxycarbonylamino, ethoxycarbonylamino or propox- 
ycarbonylamino; 

and when R = R 4 (CHz) n S(>2- and n = 0, 

R 4 ' is selected from amino; monosubstituted amino selected from as straight or branched (Ci-Ce)- 
alkylamino, cyciopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl{l-methylethyi)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-(t,2,4-triazolyl); straight or branched (Ci-C 3 )alkyl 
group selected from methyl, ethyl, n-propyl or 1 -methylethyi; (Ct-Cio)aryl group selected from phenyl, a- 
naphthyl or 0-naphthyl; substituted (Cc-Ciojaryl group (substitution selected from halo. (Ci -d )alkoxy. 
trihalo<Ci-Cg)alkyl, nitro, amino, cyano, (Ci-Ct)alkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy): a heterocycle 
group selected from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 




Z = N, 0. S or Se 

such as pyrrolyl, N-methylindolyl, indolyi, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl. 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 
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Z or Z 1 = N, 0, S or S 

such as imidazolyl. pyrazolyl, benzimidazolyl. oxazolyl, benzoxazolyl. indazolyl. thiazolyl, benzothiazolyi, 3- 
alkyl-3H-imidazo[4.5-b]pyridyl or pyridylimida2olyl, or a five membered saturated ring with one or two N, O. 
S or Se h t roatoms and an adjac nt appended 0 h t roatom: 




I 



(A is selected from hydrogen; straight or branched (Ci-U)aikyl; Cs-aryl; substituted C G -aryl (substitution 
selected from halo.(Ct-C4)alkoxy. trihaJo(Ci-Ca)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (Cr-Cajaralkyl group selected from benzyl, 1 -phenyl ethyl, 2-phenylethyl or phenyl- 
propyl) 

such as -y-butyrolactam, -y-butyrolactone, imida^olidinone or N-amlnoimidazolidinone, or a six membered 
aromatic ring with one to three N f O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyi, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or So heteroatoms and an adjacent appended O hctcroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyi, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; 
and when R = R 4 (CH 2 ) n S02- and r- 1-4, 

R 4 ' is selected from hydrogen; amino; mo nosubstituted amino selected from straight or branched (Ct-Ce)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamtno, ethyl(1-methylethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl. 1-imidazolyl, 1-pyrrolyl, 1-(1,2.3-triazolyl) or 4-(1,2,4-triazolyl); straight or branched (Ci-C 3 )alkyl 
group selected from methyl, ethyl, n-propyl or 1-methylethyl; R a R b amino(Ci-COalkoxy group, wherein R a R b 
is a straight or branched (Ci-C^Jalkyl selected from methyl, ethyl, n-propyl : 1-methylethyl, n-butyl, l- 
methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n = 2-6, or -(CH 2 )aW(CH2)2- wherein W is selected from 
-N(Ci-C3)alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or <Ci -Csjalkyl]. 0 or S; or 
R e R b aminoxy group, wherein R°R b is a straight or branched (Ci-COalkyI selected from methyl, ethyl, n- 
propyl, 1-methylettiyl, n-butyl, 1 -methylpropyl. or 2-methylpropyl or R*R b is (CH 2 ) n> n = 2-6, or -(CH^W- 
(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (C* -C^alkyl], 0 or S; 

R s is selected from hydrogen; straight or branched (C -Cgjalkyl group selected from methyl, ethyl, n-propyl 
or 1-methylethyl; (C6-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; (C7-C9)aralkyl group 
such as benzyl. 1-phenylethyl. 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, 0. S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 




Z = N, 0. S or Se 

such as pyrrolyl. N-methyiindolyl, indolyl. 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl. tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyi or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto; 
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Z or Z 1 * N. 0, S or Se 

io such as imidazoiyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 



75 
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(A is selected from hydrogen; straight or branched (Ci-C 4 )aikyl; Ce-aryl; substituted Cs-aryl (substitution 
selected from halo.(Ci -COalkoxy, trihalo(Ci -C 3 )alkyl. nitro, amino, cyano, (Ci-COaikoxycarbonyl, (C1-C3) 
25 alkylamino or carboxy); (C ? -C g )aralky! group selected from benzyl, 1-phenylethyl p 2-phenylethyi or phenyl- 
propyl) 

such as 7-butyrolactam, ^-butyrolactone, imidazolidinone or N-aminoimida2olidinone, or a six membered 
aromatic ring with one to three N ( O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-Cajalkylthiopyridazinyl, or a six membered saturated ring with 

30 one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo- 1 -piperazinyl. 4-methyl-2,3-dioxo- 1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl. 2<lioxomorpholinyl, 2-dioxothiomorphoiinyi; or -(CH2) n COOR 7 where n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-CaJalkyI group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; or (C 5 -Cic)aryl group selected from phenyl, a-naphthyl or jS-naphthyl; 

us R 6 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl 
or 1-melhylethyl; (C<;-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; (C7-C9)aralkyl group 
such as benzyl, 1-phenyiethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N. O f S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto; 

40 



45 




50 Z = N, O, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thtenyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O. S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 

65 
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Z or Z 1 = N, 0, S or Se 

such as imidazoiyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl. or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-Ci)alkyl; Cs-aryl; substituted Ce-aryl (substitution 
selected from haJo.tCi-COalkoxy, trihalo{Ci-C3)alkyl, nitro, amino, cyano, (Ci-C4)alkoxycarbonyl, <C -C3>- 
alkylamino or carboxy); (Cz-Csjaralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyI or phenyl- 
propyl) 

such as 7-butyrolactam, y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a' six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyrida2inyl, pyra2inyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-Csjalkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-l- 
piperazinyl, 4-ethyi-2 ( 3-dioxo- 1 -piperazinyl, 4-methyl-2,3-dioxo- 1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorphoiinyl, 2-dioxothiomorpholinyl; or (CH2) n COOR 7 ' where n=0-4 and R 7 ' is selected 
from hydrogen; straight or branched (Ci-C3>alkyl selected from methyl, ethyl, n-propyl or 1-methylethyl; or 
(C6-Cto)aryl selected from phenyl, a-naphthyl or /J-naphthyl; with the proviso that R 5 and R & cannot both be 
hydrogen; 

or R 5 and R c taken together are -<CH 2 )2W(CH2)2% wherein W is selected from (CH2) n and n = 0-1, -NH, -N- 
(Ci-C3)alkyl [straight or branched], -NfCi-C+Jalkoxy, oxygen, sulfur or substituted congeners selected from 
(L or D)protine, ethyl(L or D)prolinate f morpholine, pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

Most particularly preferred compounds are compounds according to the above formula Ml and IV in 
which Y is NO2; 

R is selected from R 4 (CH 5 ) n CO- or R 4 '{CH 2 ) n S02-; 
and when R = R 4 (CH?) n CO- and n=0, 

R 4 is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (C--C&)- 
alkylamino, cyclopropylamino, cyclobutyiamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(1-methylethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrollyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-triazolyl); straight or branched (Ci-C,2)alkyl 
group selected from methyl or ethyl; (Ce-Cio)aryl group selected from phenyl, a-naphthyl or /3-naphthyl; 
substituted (C6-C )0 )aryl group (substitution selected from halo : (Ci-C*)alkoxy, trihalo(C t -C 3 )alkyi, nitro, 
amino, cyano, (C1 -C 4 )alkoxycarbonyl, (C1 -C 3 Jalkylamino or carboxy); carboxy(C2-C4)alkylamino group se- 
lected from aminoacetic acid, a-aminobutyric acid or o-amtnopropionic acid and their optical isomers; a- 
hydroxy(Ci-C3)alkyi group selected from hydroxymethyl, a-hydroxyethyl or a-hydroxy- 1-methylethyl or o- 
hydroxypropyl; halo(Ci-C 3 )alkyl group such as bromomethyl, fluoromethyl, difluoromethyl. trifluoromethyl, 
chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, 2- 
bromoethyl or 2-iodoethyl; a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto; 
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Z = N, O, S or Se 

such as pyrrolyl, N-methyiindblyl, indolyl, 2-pyrroiidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl. benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N. O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




2 or Z 1 = N, O, S or Se 

such as imidazoiyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aryl; substituted C$-aryl (substitution 
selected from halo.fCi-COalkoxy. trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbohyl, (C1-C3)- 
alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as Y-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone. or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl. unsynvtriazinyl. pyrimidinyl or (Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or S?e heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2.3-dioxo-l-piperazinyl : 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; {C1 -C*)alkoxy carbon y I group selected from 
methoxycarbonyi, ethoxycarbonyl. straight or branched propoxyicarbonyl, straight or branched butoxycar- 
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group [substitution selected from (Ci-Cj)alkyl group, 
halogen, (Cs-CiD)aryl group selected from phenyl, a-naphthyl, 0-naphthyl, substituted (Cc-Cio)aryl group 
(substitution selected from halo. (Ci-C+)alkoxy, trihalo(Ci-Ca)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy), halo(Ci-C 3 )alkyl group such as bromomethyl, fluoromcthyl, 
difiuoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 
2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl, a heterocycle group selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 
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Z = N, 0. S or Se 

such as pyrrolyl. N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl. tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyi, thienyl, benzothienyl or selenazolyl]; (Ci-C^Jalkoxy group such as 
allyloxy. methoxy, ethoxy, n-propoxy. n-butoxy or tert-butoxy; C;-aryloxy group selected from phenoxy or 
substituted phenoxy (substitution selected from halo. (Ci-C*)alkyl, nitro, cyano, thiol, amino, carboxy, di(Ci- 
Csjalkyiamino); (C7-Cio)aralkyloxy group such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy; 
vinyloxy or substituted vinyloxy group (substitution selected from (Ci-COalkyl, cyano. carboxy. or (Ce-do)- 
aryl selected from phenyl, a-naphthyl or £-naphthyl); R a R b amino(Ci-C4)alkoxy group, wherein R*R b is a 
straight or branched (Ci-c<i)alkyl selected from methyl, ethyl, n-propyl. t-methylethyl, n-butyl, 1-methyl- 
propyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n=2-6, or -(CH 2 hW(CH 2 >2- wherein W is selected from -N(Ci- 
CsJalkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci-CaJalkyI], 0 or S; or 
R 8 R b amtnoxy group, wherein R 8 R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl ( n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n! n = 2-6, or -(CHz^W- 
(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or <C -C3)alkyl], 0 or S; 
and when R = R 4 (CH2) n C0- and n = 1-4, 

R 4 is selected from hydrogen; (Ci-C2)alkyl group selected from methyl or ethyl; amino; monosubstituted 
amino selected from straight or btonched (Ci-Cs)alkylamino : cyclopropylamino, cyclobutylamino, ben- 
zylamino or phenylamino; disubstituted amino selected from dimethylamino, diethylamino. ethyl(1- 
methylethyl)amino, monomethylbenzyiamino, piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3- 
triazolyl) or 4-(l ,2,4-triazolyl); (Ce-Ciojaryl group selected from phenyl, a-naphthyl or 0-naphthyl; 
substituted(C e -Cio)aryl group (substitution selected from halo, (Ci-COalkoxy, trihalo(Ci-C 3 )alkyl, nitro, 
amino, cyano, (Ci-COalkoxycarbonyl, (Ci-Coiaikylamino or carboxy); acyloxy or haloacyloxy group, se- 
lected from acetyl, propionyl, chloroacetyl, trichloroacetyl : (C 3 -CG)cycloalkylcarbonyl, (Cs-Cio)aroyl selected 
from benzoyl or naphthoyl, halo substituted (Ct-do)aroyl such as pentafiuorobenzoyl, 4-chlorobenzoyl, 3- 
bromobenzoyl or 3.4-difluorobenzoyl. (Ci-C< )alkyl benzoyl such as 4-to!uoyi, 2-toluoyl. 4-(1-methylethyl)- 
benzoyl or (heterocycle)carbonyl, the heterocyde selected from a five membered aromatic or saturated ring 
with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl. 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothieny! or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatom s optionally having a benzo or pyrido ring fused thereto: 




o r 




Z 




o r 
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Z or Z 1 = IM, 0, S or Se 

such as imidazolyl, pyrazolyl. benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl. 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl. or a five membered saturated ring with one or two N, O, 
S or S h teroatoms and an adjacent app nd d O heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; Ce-aty!; substituted Ct-aryl (substitution 
selected from halo.(Ci-C*)alkoxy. trihaIo(Ci-C 3 )alkyl, nitro. amino, cyano. (Ci-COalkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); (Cz-Cajaralkyl group selected from benzyl. 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as ■y-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimida2olidinone, or a six membered 
aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N f O, S or Sc heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyi, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-rnethyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C- -C*)alkoxy group such as allyloxy, methoxy. 
ethoxy, n-propoxy, n-butoxy or tert-butoxy; R a R b amino(Ci-C^)alkoxy group, wherein R*R b is a straight cr 
branched (Ci-Ci)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2- 
methylpropyl or R°R b is (CH 2 ) n . n = 2-6, or -(CH 2 ) 2 W(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl 
[straight or branched], -NH, -NOB [B is selected from hydrogen or {Ci-CaJalkyI], 0 or S; or R*R b aminoxy 
group, wherein R e R b is a straight or branched (Ci-Ci)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl. n-butyl, 1-methylpropyI, or 2-methylpropyI or R a R b is (CH 2 ) ni n = 2-6. or -(CH 2 ) 2 W(CH2} 2 - 
wherein W is selected from -N(Ci-C s )alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen 
or (Ci-C 3 )alkyl],0 or S; a-hydroxyfCi-CaJalkyl group selected from hydroxy methyl, a-hydroxyethyl or a- 
hydroxy-1-methylethyi or a-hydroxypropyi; halo(Ci-C 3 )alkyl group such as bromomethyl. fluoromethyl, 
difluoromethyl, trifluoro methyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 
2,2,2-trifluoromethyl, 2-bromoethyl or 2-iodoethyl; (Ci-C+)alkoxycarbonyIamino group selected from tert- 
butoxycarbonylamino. allyloxycarbonylamino, methoxycarbonylamino, ethoxycarbonylamino or propoxycar- 
bonylamino; 

and when R = R 4 (CHs) n S0s- and n = 0, 

R*' is selected from amino; monosubstituted amino selected from as straight or branched (Ci-Cc)- 
aikyiamino, cyclopropylamino, cyciobutylamino, benzylamino or phenylamino; disubstituted amino selected 
from dimethylamino, diethylamino, ethyl(1-methylethyl)amino. monomethylbenzylamino. piperidinyl, mor- 
pholtnyl, 1-imidazolyl, 1-pyrrolyl, l-(1,2 t 3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or branched (Ci-C2)alkyl 
group selected from methyl or ethyl; (Ch-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; 
substituted (Ce-CioJaryl group (substitution selected from halo, (Ci-C*)alkoxy. trihaio(Ci-C 3 )aikyl. nitro, 
amino, cyano, (Ci-Coalkoxycarbonyl, (Ci-C3)alkylamino or carboxy); a heterocycie group selected from a 
five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N, O, S or Se 

such as pyrroiyl, N-methylindolyl, indolyl, 2-pyrrolidtnyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 




A 



A 
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furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or sel nazolyl, or a five m rnber d aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Z or Z 1 = N, O f S or Se 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl. benzothiazolyi, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0. 
S or Se heteroatoms and an adjacent appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-U)alkyl; Cs-aryl; substituted C e -aryl (substitution 
selected from haio,(Ci-C4)a!koxy, trihalo(Ci-C 3 )alky!, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C 7 -C3)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
propyl) 

such as 7-butyrolactam, 7-butyrolactone, imidazoiidinone or N-aminoimidazolidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci-C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo- 1 -piperazinyl, 4-methyl-2,3-dioxo- 1 -piperazinyl, 4-cyclopropyl-2-dioxo- 1 - 
piperazinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl; 
and when R = R 4 '(CH 2 ) n S02- and n= 1-4. 

R 4 ' is selected from hydrogen; straight or branched (Ci-C 2 )a!kyl group selected from methyl or ethyl; 
R 5 is selected from hydrogen; straight or branched (C- -Csjalkyl group selected from methyl, ethyl, n-propyl 
or 1-methylethyl; (CG-Cio)aryl group selected from phenyl, a-naphthyl or ^-naphthyl; (C7-C9)aralkyl group 
such as benzyl. 1-phenylethyl, 2-phenyiethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N. 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 

Z = N, 0, S or So 

such as pyrroiyl, N-methylindolyl. indolyl, 2-pyrrolidinyl, 3-pyrroiidinyl, 2-pyrrolinyl, tetrahydrofuranyi, 
furanyl, benzofuranyl, tetrahydrothienyl. thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 
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5 




Z or Z 1 « N. O. S or Se 

such as imidazolyl. pyrazolyl, benzimidazolyl, oxa^olyl, ben^oxazolyl. indazolyt. thiazolyl. beruothiazolyl, 3- 
10 alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, 0, 
S or Se heteroatoms and an adjacent appended O heteroatom: 



75 




(A is selected from hydrogen; straight or branched (Ci-GOalkyl; Ce-aryl; substituted (Varyl (substitution 
s lected from halo.fCi-COalkoxy. trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-Ca)- 
alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl- 
25 propyl) 

such as y-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimida2olidinone, or a six membered 
aromatic ring with one to three N, 0, S or Se heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (Ci -C 3 )alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N f O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1- 
30 piperazinyl, 4-ethyl-2,3-dioxo-l -piperazinyl, 4-methyl-2,3-dioxo-l -piperazinyl, 4-cyclopropyl-2-dioxo-1- 
piperazinyi, 2-dioxomorpholinyl, 2-dioxothiomorphoIinyl; or -(CH2) n COOR 7 where n = 0-4 and R 7 is selected 
from hydrogen; straight or branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; or (Cs-Cic)aryl group selected from phenyl, a-naphthyl. £-naphthyl; 

R s is selected from hydrogen; straight or branched (Ci-C3)alkyt group selected from methyl, ethyl, n-propyl 
as or 1-methylethyl; (C6-Cio)aryi group selected from phenyl, a-naphthyl or £-naphthyl; (C7-C9)aralkyl group 
such as benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 

40 

$ •• a 

45 Z Z 



Z = N, O, S or Se 

such as pyrrolyl, N-methyiindolyl, indolyl, 2-pyrrolidinyi, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
so furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 
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Z or Z 1 = N, 0, S or S 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl. 3- 
alkyl-3H-imidazo[4.5-b]pyridyl or pyridyltmidazolyl. or a five membered saturated ring with one or two N, O, 
S or Se h teroatoms and an adjac nt appended 0 h teroatom: 

5 



JO 




rs (A is selected from hydrogen; straight or branched {Ci-C*)aJkyl; Cs-aryl; substituted Ce-aryi (substitution 
selected from haIo,(Ci-COalkoxy, trihalo(Ci-Ca)alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (Cz-Csjaralkyl group selected from benzyl, 1 -phenyl ethyl. 2-phenyIethyl or phenyl- 
propyl) 

such as >- butyro lactam, 7-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered 
20 aromatic ring with one to three N, O, S or Se heteroatoms such as pyridyl. pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or <Ci-C3)alkylthiopyridazinyl, or a six membered saturated ring with 
one or two N, 0, S or Se heteroatoms and an adjacent appended O hctcroatom such as 2,3-dioxo-1- 
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1 - 
piperazinyl, 2-dioxomorpholinyl. 2-dioxothiomorpholinyl; or (Chfe^COOR 7 " where n = 0-4 and R 7 ' is selected 
25 from hydrogen; straight or branched (Ci-C3)alkyl selected from methyl, ethyl, n-propyl or 1-methylethyl; or 
(C6-Cio)aryl selected from phenyl, o-naphthyl or 0-naphthyl; with the proviso that R 5 and R 6 cannot both be 
hydrogen; 

or R 5 and R 6 taken together are -(CH 2 )zW(CH 2 fe-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N- 
(Ci-C 3 )alkyl [straight or branched], -NfCi-COalkoxy, oxygen, sulfur or substituted congeners selected from 
30 (L or D)proline, ethyl(L or D)prolinate, morpholine. pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

Compounds of special interest are compounds according to the above formula IN and IV in which Y is 
N0 2 ; 

R is selected from R 4 (CH 2 ) n CO- or R^(CH 2 ) n S0 2 -; 
3b and when R = R*(CH 2 ) n CO- and n =0, 

R 1 is selected from hydrogen; straight or branched (Ci-C2)alkyl group selected from methyl or ethyl; a 
heterocycle group selected from a five membered aromatic or saturated ring with one N, O, or S 
heteroatom optionally having a benzo or pyrido ring fused thereto: 

40 



45 




Z = N, O or S 

so such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyi, benzothieny! or selenazolyl, or a five membered aromatic 
ring with two N, 0 or S heteroatoms optionally having a benzo or pyrido ring fused thereto: 



55 



79 



EP0 536 515 A1 




2 or Z 1 = N. 0. or S 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl. or a five membered saturated ring with one or two IM. 0 
or S heteroatoms and an adjacent appended O heteroatom; 




I 



(A is selected from hydrogen; straight or branched (Ci-C2)alkyl; Cs-aryl) 

such as 7-butyrolactam, 7-butyrolactone, imidazolidinone or N-aminoimidazol;dinone; (Ci-C*)alkoxycarbonyl 
group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched propoxylcarbonyl, straight or 
branched butoxycarbonyl or allyloxycarbonyl; vinyl or substituted vinyl group [substitution selected from 
(Ci-C2)alkyl group, (C$-Cic)aryl group selected from phenyl, a-naphthyl, 0-naphthyl, substituted (C 5 -Cio)- 
aryl group (substitution selected from halo, (C1 -C^alkoxy, (Ci-Ct)alkoxycarbonyl), halo(Ct-C 3 )alkyl group 
such as bromomethyl, fluoromethyl, drfluoromethyl, trrfluoromethyl. chloromethyl, dichloromethyl, trich- 
loromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifiuoroethyl, 2-bromoethyl or 2-iodoethyl, (Ci-C^alkoxy 
group such as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy; Cc-aryioxy group selected 
from phenoxy or substituted phenoxy (substitution selected from halo. (Ci-d )alkyl); (C7-Cio)aralkyloxy 
group such as benzyloxy, 1 -phenyl ethyloxy or 2-phenylethyloxy; vinyloxy or substituted vinyloxy group 
(substitution selected from (Ci-C2)alkyl); R a R b amino(Ci-Ci)alkoxy group, wherein R*R b is a straight or 
branched (Ci-C')alkyt selected from methyl, ethyl, n-propyl, 1 -methyl ethyl, n-butyl; or R a R b aminoxy group, 
wherein R a R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n- 
butyl, 1-methylpropyl, or 2-methylpropyl; 
and when R = R*(CH2) n C0- and n = 1-4. 

R* is selected from hydrogen; (Ci-GOaikyl group selected from methyl or ethyl; amino; monosubstituted 
amino selected from straight or branched (C- -C&)alkylamino, cyciopropylamino, cyclobutylamino, ben- 
zylamino or phenylamino; disubstrtuted amino selected from dimethylamino, diethylamino, ethyl(1- 
methylethyl)amino, monomethylbenzylamino, piperidinyl, morpholinyl, 1-imida2olyl. 1-pyrrolyl, or ,2,3- 
triazolyl); (CG-Cic)aryl group selected from phenyl, cr-naphthyl or 0-naphthyl; substituted(Cs-Cio)aryl group 
(substitution selected from halo, (Ci-C^)alkoxy, nitro, amino, (Ci-COalkoxycarbonyl); acyloxy or haloacyloxy 
group selected from acetyl, propionyl or chloroacetyl; (Ci-C+Jalkoxy group such as allyloxy, methoxy, 
ethoxy, n-propoxy, n-butoxy or tert-butoxy; R a R b amino(Ci-C<.)alkoxy group, wherein R°R b is a straight or 
branched (Ci-C+)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2- 
mcthylpropyl or R a R b is (CH 2 ) n , n = 2-6, or -(CH 2 )2W(CH 2 )2- wherein W is selected from -N{Ci-C 3 )alkyl 
[straight or branched], -NH, -NOB [B is selected from hydrogen or (d-C 3 )alkyl], O or S; or R a R b aminoxy 
group, wherein R a R b is a straight or branched (Ci-COalkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH Z }„, n = 2-6. or -(CH 2 )2W(CH 2 )2- 
wherein W is selected from -N(Ci-C s )alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen 
or (Ci-C3)alkyl], O or S; halo(Ci-C3)aIkyl group such as bromomethyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2- 
trifluoromethyl, 2-bromoethyl or 2-iodoethyl; (C1 -C4)alkoxycarbonylamino group selected from tert-butox- 
ycarbonylamino, allyloxycarbonylamino, methoxycarbonylamino, ethoxycarbonylamino or propoxycar- 
bonylamino; 
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and when R = R 4 (CH 2 ) n SO?- and n = 0, 

R 4 ' is selected from straight or branched (Ci-CgJalkyI group selected from methyl or thy!; (C 6 -Oo)aryl 
group selected from phenyl, a-naphthyl or 0-naphthyl; substituted (Cc-Cio)aryl group (substitution selected 
from halo ; (Ci-C+)alkoxy, nitro, (Ci-C 4 )alkoxycarbonyl); a heterocycle group s lected from a fiv membered 
6 aromatic or saturated ring with one N, O or S heteroatom optionally having a benzo or pyrido ring fused 
thereto: 



to 




Z = N, 0, S or Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyf, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, 
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic 
20 ring with two N, O or S heteroatoms optionally having a benzo or pyrido ring fused thereto: 



25 




Z or Z 1 = N, 0 or S 

30 such as imidazolyl. pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyi, thiazolyl, benzothiazolyl, 3- 
alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl; 
and when R = R 4, (CH 2 ) n SOa- and n= 1-4, 

R 4 ' is selected from hydrogen; straight or branched (Ci-C2)alkyl group selected from methyl or ethyl; 
R 5 is selected from hydrogen: straight or branched (C- -Qjjalkyl group selected from methyl, ethyl, n-propyl 
3b or 1-methylethyl; 

R 6 is selected from hydrogen; straight or branched (C- -C3)alkyl group selected from methyl, ethyl, n-propyl 
or 1-methylethyl; with the proviso that R s and R* cannot both be hydrogen; 

or R s and R 6 taken together are -(CH 2 )2W(CH 2 )2-. wherein W is selected from (CH 2 ) n and n = 0-1. -NH, -N- 
(Ci-C3)alkyl [straight or branched], -N(Ci-C4)alkoxy, oxygen, sulfur or substituted congeners selected from 
40 (L or D)proiine, ethy!(L or DJprolinate, morpholine. pyrrolidine or piperidine;and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

45 The novel compounds of the present invention may be readily prepared in accordance with the 
following schemes. 

The starting /-(substituted amino)-6-demethyl-6-deoxytetracyclines described in formula 1, wherein 
X = NR 1 R 2 and R 1 = R 2 (la) and X = NHR 1 (1b) or the salts thereof are prepared by procedures known to 
those skilled in the art including those described in U.S. Patents 3,226,436 and 3.518,306. 
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N(CH 3 ) 2 




la. x = NFVR 2 , R = R 2 

lb. x = NHR 1 

1c. x = NR 1 R 2 . R' * R 2 

The starting 7-(substituted amino)-6-demethyl-6-d©oxytetracyclines described in formula 1 wherein 
X = NR j R 2 and R 1 = R 2 (1c) are prepared according to Scheme 1. 



Scheme 1 




In accordance with Scheme 1, a 7-(monoalkylamino)-€-demethyl-6-deoxytetracyciine, 1bjn which X = NHR 1 , 
is reductively alkylated with an aldehyde to give an unsymmetrical dialkylamino, Ic. 
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Scheme II 




25 In accordance with Scheme II, a 7-(substituted amino)-6-demethyl-6-deoxytetracycline or its salts, la or 
1 c, is treated with 

a) a metal nitrate salt; such as calcium, potassium or sodium; and a strong acid; such as sulturic acid, 
trifluoroacetic acid, methanesulfonic acid or perchloric acid or 
30 b) nitric acid and a strong acid; such as sulfuric acid, trifluoroacetic acid, methanesulfonic acid or 
perchloric acid; to form the corresponding 7-<substituted amino)-9-nitro-6-demethyl-6-deoxytetracycline 
2. 

To produce the 9-(amino)-7-(substituted ami no>-6-demethyl-6-deoxy tetracyclines. 3, compound 2 or its 
salts is treated with hydrogen in an acidic alcohol solvent, in the presence of a suitable catalyst such as, for 
35 example: a) any supported catalyst; such as 0.5-23% palladium-on-carbon, 0.5-25% palladium-on-barium, 
0.5-25% platinum-on-carbon or 0.5-25% rhodium-on-carbon; b) any reducible supported catalyst; such as 
Raney nickle or platinum oxide; or c) a homogeneous hydrogenation catalyst; such as tris- 
(triphenylphosphine)rhodium (I) chloride; to obtain the 9-amino-7-(substituted amino)-6-demethyl-6-deox- 
ytetracycline. 3. 

40 Alternatively, the 9-(amino)-7-(substituted amino)-6-demethyl-6-deoxytetracyclines, 3. are obtained by 
treating with; 

a) stannous chloride dihydrate as described by R. B. Woodward, Org. Syn. ( Coll. Vol. 3; 453 (1955); 

b) a soluble metal sulfide, preferably sodium sulfide, in alcoholic solvents as described by G. R. 
Robertson, Org. Syn., Coll. Vol. 1, 52 (1941); 

45 c) an active metal in mineral acid; such as iron, tin or zinc in dilute hydrochloric acid; 

d) active metal couples; such as copper-Zinc, tin-mercury or aluminum amalgam in dilute acid; or 

e) transfer hydrogenation using triethylammonium formate and a supported catalyst as described by I. D. 
Entwistle et al., J- Chem. Soc, Perkin 1, 443 (1977). 

Preferably, the 9-(amino)-7-(substitutod am ino)-6-dc methyl -6-dcoxytctracy dines, 3, are obtained as 
so inorganic salts such as hydrochloric, hydrobromic, hydroiodic, phosphoric, nitric or sulfate. 
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SCHEME III 




5a R = acyl 
Sb R = sulfonyl 



SCHEME III 

In accordance with Scheme III, a 9-(amino)-7-(substttuted amino)-6-demethyl-6-deoxytetracycline or its 
salts, 3, is treated with an acyl chloride, acyl anhydride, mixed acyl anhydride, sulfonyl chloride or sulfonyl 
anhydride in the presence of a suitable acid scavenger in a variety of solvents to form the corresponding 9- 
(acyl or sulfonyl amino)-7-(substituted amino)-6-demethyl-6-deoxytetracycline, 4. The acid scavenger is 
selected from sodium bicarbonate, sodium acetate, pyridine, triethylamine, N,0-bis(trimethylsi!yl)acetamide, 
N,0-bis(trimethylsilyl)trifluoroacetamide or a basic ion-exchange resin. The solvents are selected from 
water-tetrahydrofuran, N-methylpyrrolidone, 1,3-dimethyl-2-imidazolidione, hexamethylphosphoramide, 1,3- 
dimethyl-3,4 l 5,6-tetrahydro-2(1 H)-pyrimidinone or 1 ,2-dimethoxyethane. 

Alternatively, in accordance with Scheme III, a 9-(acylamino)-6-demethyl-6-deoxytetracycline, 5a, pre- 
pared by the procedures described in U.S. Patent 3,239,499, or a 9-(suIfonylamino)-6-demethy1-6-deox- 
ytetracycline, 5b, prepared by the procedures described in this invention, is treated with a haiogenation 
agent such as bromine, N-bromoacetamide. N-bromosuccinimide, iodine monochloride, benzyttrimethylam- 
monium chloride iodine monochloride complex or N-iodosuccinimide to give the corresponding 9-(acyl or 
sulfonylamino)-7-halo-6-demethyl-6"deoxytetracycline, 6. 

Similarly, compound 5a or 5b can be treated with: 

a) a metal nitrate such as" calcium, potassium or sodium; and a strong acid such as sulfuric, 
trrfiuoroacetic, methanesulfonic acid or trifluoromethanesulfonic; or 

b) nitric acid and a strong acid such as sulfuric, trifluoroacetic, methanesulfonic. trifluoromethanesulfonic 
or perchloric acid to give the corresponding 9-(acyl or sulfonyl amino)-7-nitro-6-demethyl-6-deox- 
ytetracycline, 7. 
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SCHEME IV 



b 



to 




In accordance with Scheme IV, a 9-(acyl or sulfonyl aminoh7-nitro-6-demethyl-6<leoxytetracycline, 7. is 
selectively N-alkylated with aldehydes or ketones in the presence of acid and hydrogen to the correspond- 
?5 ing 7 ( 9-di{substituted amino)-6-demethyl-6-deoxytetracycline, 8, by methodology known to those skilled in 
the art (U.S. Patents 3,226,436 and 3.518,306). 

SCHEME V 




9-12 



30 4 X = NR'R 2 (R 1 = R 2 or R 1 *R 2 ) 

6 X = halogen 

7 Y = N0 2 

8 X = NHR 3 (R 3 = R 1 or R 2 ) 

In accordance with Scheme V, Compounds 4,6,7 or 8 are selectively N-alkylated in the presence of 

8S formaldehyde and either a primary amine such as~methyiarnine, ethylamine, benzylamine, methyl glycinate, 
(L or D)lysine, (L or D)alanine or their substituted congeners; or a secondary amine such morpholine, 
pyrrolidine, piperidine or their substituted congeners to give the corresponding Mannich base adduct, 
9,10,11 or 12, or the desired intermediate or of the biologically active 7-(substituted)-9-(substituted amino)- 
e-demethyl-8-deoxytetracyclines. Contempleted equivalents include those substituted morpholine, pyr- 

40 rolidine or piperidine moieties wherein the substituents are chosen to provide the requisite increase in 
solubility without adversely affecting antibacterial activity. 

The 7-(substituted)-9-(substituted amino)-6-demethyl-6-deoxytetracyclines may be obtained as metal 
complexes such as aluminum, calcium, iron, magnesium, mamganese and complex salts; inorganic and 
organic salts and corresponding Mannich base adducts using methods known to those skilled in the art 

45 (Richard C. Larock, Comprehensive Organic Transformations, VCH Publishers, 411-415. 1989). Preferably, 
the 7-(substituted)-9-(substituted amino)-6-demethyl-8-deoxytetracyclines are obtained as inorganic salts 
such as hydrochloric, hydrobromic, hydroiodic. phosphoric, nitric or sulfate; or organic salts such as acetate, 
benzoate, citrate, cysteine or other amino acids, fumarate, glycolate, maleate, succinate, tartrate alkylsul- 
fonato or ary (sulfonate. In all cases, the salt formation occurs with the C(4)-dimethylamino group. Tho salts 

so are preferred for oral and parenteral administration. 

BIOLOGICAL ACTIVITY 

Methods for in Vitro antibacterial evaluation (Tables l-V) 

55 

The minimum inhibitory concentration (MIC), the lowest concentration of the antibiotic which inhibits 
growth of the test organism, is determined by the agar dilution method using 0.1 ml Muller-Hinton II agar 
(Baltimore Biological Laboratories) per well. An inoculum level of 1-5 x 10 s CFU/ml, and a range of antibiotic 
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concentrations (32-0.004 ug/ml) is used. MIC is d t rmined after the plates are incubated for 18 hours at 
35 * C in a forced air incubator. The test organisms comprise genetically defined strains that are sensitive to 
tetracycline and resistant strains that are insensitive to tetracycline, either by preventing the antibiotic from 
interacting with bacterial ribosomes (tetM) or by a tetK encoded mem bran protein which confers 
6 tetracycline resistance by energy-dependent efflux of the antibiotic from the cell. 

E. coli in Vitro Protein translation System (Table VI) 

An in vitro, cell free, protein translation system using extracts from E. coli strain MRE 600 (tetracycline- 
w sensitive) and a derivative of MRE 600 containing the tetM determinant has been developed based on 
literature methods. [J. M. Pratt. Coupled Transcription-translation in Prokaryotic Cell-free Systems, Tran- 
scription and Translation, a Practical Approach. (B. D. Hames and S.J. Higgins, eds.) p. 179-209, IRL Press. 
Oxford-Washington, 1984] 

The antibiotics are added to exponentially growing cultures of tetracycline-susceptible E. coli at growth 
75 inhibitory concentrations. After 30 minutes, excess antibiotic is removed from the bacteria by centrifugation 
and the organism is resuspended in fresh growth medium. The ability of bacteria to resume growth is 
monitored. Washing of inhibited cells alleviates growth inhibition due to chlortetracycline. but not that 
caused by polymyxin. This reflects the different binding characteristics of the drugs. Chlortetracycline binds 
r versibly to bacterial ribosomes, while polymyxin remains tightly associated with its target, the cytoplasmic 
20 membrane, and continues to prevent bacterial growth even when excess antibiotic is removed. 

In Vivo Antibacterial Evaluation (Table VII) 

The therapeutic effects of tetracyclines are determined against acute lethal infections with various 
2s staphylococcal and E. coli strains. Female mice, strain CD-1 (Charles River Laboratories), 20 * 2 grams, are 
challenged by an intTaperTtoneal injection of sufficient bacteria (suspended in broth or hog mucin) to kill non- 
treated controls within 24-48 hours. Antibacterial agents, contained in 0.5 ml of 0.2% aqueous agar, are 
administered subcutaneously or orally 30 minutes after infection. When an oral dosing schedule is used, 
animals are deprived of food for 5 hours before and 2 hours after infection. Five mice are treated at each 
30 dose level. The 7 day survival ratios from 3 separate tests are pooled for calculation of median effective 
dos (EDso). 

E. coli in Vitro Protein Translation System(Table VIII) 

3S An in vitro, cell free, protein translation system using extracts from E. coli strain MRE600 (tetracycline 
sensitive) and a derivative of MRE600 containing the tetM determinant has been developed based on 
literature methods [J. M. Pratt, Coupled Transcription-translation in Prokaryotic Cell-free Systems, Tran- 
scription and Translation, a Practical Approach, (B. D. Hames and S. J. Higgins. eds) p. 179-209, IRL Press. 
Oxford- Washington. 1984]. 

40 Using the systems described above, the novel tetracycline compounds of the present invention are 
tested for their ability to inhibit protein synthesis in vitro . Briefly, each 10ul reaction contains S30 extract (a 
whole extract) made from .either tetracycline sensitive cells or an isogenic tetracycline resistant (tetM) strain, 
low molecular weight components necessary for transcription and translation (i.e. ATP and GTP). a mix of 
19 amino acids (no methionine), 35 S labeled methionine, DNA template (either pBR322 or pUC119), and 

45 either DMSO (control) or the novel tetracycline compound to be tested ("Novel Tc") dissolved in DMSO. 

The reactions are incubated for 20 minutes at 37* C. Timing is initiated with the addition of the S30 
extract, the lase component to be added. After 30 minutes, 2.5 ul of the reaction is remobed and mixed with 
0.5 ml of 1 N NaOH to destroy RNA and tRNA. Two ml of 25% trichloroacetic acid is added and the mixture 
incubated at room temperature for 15 minutes. The trichloracetic acid precipitated material is collected on 

so Whatman GF/C filters and washed with a solution of 10% trichloracetic acid. The filters are dried and the 
retained radioactivity, representing incorporation of 35 S~methionine into polypeptides, is counted using 
standard liquid scintillation methods. 

The percent inhibition (P.I.) of protein synthesis is determined to be: 

55 

rRtt*ined radioactivity f Novel TC containing sanple 

P.I. =100- 1 — 

I Retained radioactivity of the DM SO control reaction 
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Testing Results 

The claimed compounds exhibit antibacterial ^activity against a spectrum of tetracycline sensitive and 
resistant Gram-positive and Gram-negative bacteria, especially, strains of E. coli, S. aureus and E. fa calis, 
s containing the tetM resistance determinants (Table I). Notable is 7-(dimeSiylarnino)-9-(formylamino>-6- 
demethyl-6-deoxy tetracycline, as shown in Tables I and IV, which has good in vitro activity against 
tetracycline resistant strains containing the tetM resistance determinant (such as sTaureus UBMS 88-5, S. 
aureus UBMS 90-1 and 90-2, E. coli UBMS 89-1 and 90-4) and is equally as "effective" as minocycline 
against susceptible strains. 

to 7-(Dimethylamino)-9-(formylamino)-6-demethyl-6-deoxytetracycline demonstrates effective activity 
against minocycline susceptible strains including a variety of recently isolated bacteria from clinical sources 
(Table V). With the exception of some Proteus spp., 7-(dimethylamino)-9-(formylamino)-6-demethyl-6- 
deoxytetracycline's activity is superior to that of minocycline against other isolates. 

Protein synthesis, directed by cell-free extracts from the tetracycline susceptible strain MRE-600, are 

rs inhibited by tetracycline, minocycline and the 7-(dimethylamino)-9-(formylamino)-6-demetfiyl-6-deox- 
ytetracycline of this invention (Table 6). Protein synthesis, directed by cell-free extracts from strain MRE 
600 (tetM), is resistant to tetracycline and minocycline, since 50% inhibition of protein synthesis required 
addition of approximately 5-fold more antibiotic than in extracts prepared from strain MRE 600 (Table VI). 
However, in contrast, 7-(dimethylamino)-9-(formylamino)-6-demethyl-6-deoxyrtetracycline effectively inhib- 

20 rted protein synthesis in extracts prepared from either MRE 600 or MRE 600 (tetM) (Table VI). The 
evidence presented indicates that 7-(dimethyiamino)-9-(formylamino)-6-demethyl-6-deoxy-tetracycline is an 
inhibitor of protein synthesis at the ribosomc level. The ability of 7-(dimethylamino)-9-(formylamino)-6- 
demethyl-€-deoxytetracycline to inhibit bacterial growth almost certainly reflects directed inhibition of 
bacterial synthesis. If so, then it is expected, like other tetracyclines, to exhibit a bacteriostatic effect against 

35 susceptible bacteria. 

7-(Dimethylamino)-9-(formylamino>-6-demethyl-6-deoxytetracycline binds reversibly to its target (the 
ribosorne) since bacterial growth resumed when the compound was removed from the cultures by washing 
of the organism. Therefor©, the ability of 7-(dimethylamino)-9-(formylamino)-€-domethyl-6-deoxytetracycline 
to inhibit bacterial growth appears to be a direct consequence of its ability to inhibit protein synthesis at the 
30 ribosorne level. 

The enhanced activity (Table VII) of 7-(dimethylamino)-9-(formylamino)-6-<Jemethyl-6-deoxytetracycline 
against tetracycline susceptible and resistant organisms (tetM) is also demonstrated in vivo in animals 
infected with S. aureus UBMS 90-1 and 90-2. The EDso's - (Table VII) obtained for 7-^imethylamino)-9- 
(formylamino)-6-demethyl-6-deoxytetracycline are lower than those of minocycline. 

35 The improved efficacy of 7-(dimethylamino)-9-(formylamino)-6KJemethyl-6-deoxytetracycline is dem- 
onstrated by the in vitro activity against isogenic strains into which the resistance determinants, such as 
tetM, were cloned (Tables l-IV); the inhibition of protein synthesis by tetM ribosomes (Table VI); and the in 
vivo activity against experimental infections caused by strains resislant to the tetracyclines, due to the 
presence of resistance determinants, such as tetM (Table VII). 

40 As can be seen from Tables l-V, compounds of the invention may be used to prevent or control 
important veterinary diseases such as mastitis, diarrhea, urinary tract infections, skin infections, ear 
infections, wound infections and the like. 
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LEGEND FOR COMPOUNDS 
LETTER NAME 

A 7-(Dimethylamino)-9-(formylamino)-6-demethyi-6--de- 
oxytetracycline 

B 9- (Acetylamino) -7- (dimethylamino) -6-demethyl-6-de- 
oxytetracycl ine 

C 7- (Diethylamide) -9- ( foray laaino) ~6-demethyl-6-de- 
oxy t etracy cl ine 

D 7- ( Diethylamino) -9- ( f ormylamino) -6-demethyl-6-de- 
oxytetracycline disulfate 

E 9- ( Acetylamino) -7- (diethylamino) -6-demethyl-6-de- 
oxy tetracycline disulfate 

F 9- (Acetylamino) -7- (diethylamino) -6-demethyl-6-de- 
oxytetracycl ine 

G 9- (Formylamino) -7-iodo-6-demethyl-6-deoxytetracyc- 
line sulfate 

H 9- (Acetylamino) -7-iodo-6-demethyl-6-deoxytetracyc- 
line sulfate 

I 7- (Dimethylamino) -9 [ (trif luoroacetyl ) amino) -6-de~ 
methyl-6-deoxytetracycline sulfate 

J 7- (Dimethylamino) -9- [ [ (phenylmethoxy) acetyl ] - 
amino] ~6-demethyl-6-deoxytetracycline 

K 9-[ [ (Acetyloxy) acetyl] amino] -7- (dimethylamino) -6- 
deraethyl-6-deoxy tetracycline 
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7- (Dimethylamino) -9-[ (hydroxyacetyl) amino] -6-de- 
methyl-6-deoxytetracycline 

9- [ (Aminoacetyl ) amino] -7- (dimethylamino) -6-demeth 
yl-6-deoxytetracycline mono (trif luoroacetate) 

[ 7S - ( 7o , 1 Oaa ) ] - [ [ 9 - ( Aminocarbony 1 } -7- (dimethyl - 
amino) -5, 5a f 6, 6a, 7, 10, loa, 12-octahydro-l, 8, 10a, 11 
-tetrahydroxy-10 , 12-dioxo-2-naphthacenyl ] amino ] - 
oxoacetic acid ethyl ester 

7- (Dimethylamino) -6-demethyl-6-deoxytetracycline 
hydrochloride (minocycline hydrochloride) 

9- (Benzoylamino) -7- (dimethylamino) -6-demethyl-6- 
deoxytetracycl ine 

7- (Dimethylamino) -9-[ (4-methoxybenzoyl)amino]-6- 
deme t hy 1 - 6 -deo xy te t ra eye 1 ine 

7- (Dimethylamino) -9- [ (2-methylbenzoyl) amino] -6-de- 
methyl-6-deoxytetracycline 

7- (Dimethylamino) -9-[ ( 2 -fluorobenzoyl) amino] *6 -de- 
methyl - 6-deoxy tetracycl ine 

7- (Dimethylamino) -9- [ (pentaf luorobenzoyl) amino] -6- 
demethyl-6-deoxytetracycline 

7- (Dimethylamino) -9- [ [3- ( trif luoromethyl) benzoyl] - 
amino] -6-demethyl-6-deoxy tetracycline 

7- (Dimethylamino) -9-[ (4-nitrobenzoyl)amino]-6-de- 
methyl-6-deoxytetracycl ine 

7- (Dimethylamino) -9-[ [ ( 4 -dimethylamino) benzoyl ]- 
amino ] -6 -deme thy 1 - 6-deoxytetracycl ine 
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9- [ (4-Aminobenzoyl) amino] -7- (dimethylamino) -6-de 
methyl - 6-deoxy tet racycl ine sul fate 

7- ( Dimethylamino ) -9 - [ ( 2 - f urany lcarbony 1 ) amino ] -6- 
demethyl-6-deoxy tet racycl ine 

7- (Dimethylamino) -9-[ (2-thienylcarbonyl) amino]-6< 
demethyl-6-deoxytetracycline 

7- (Dimethylamino) -9- [ [ (4-nitrophenyl)sulfonyl]- 
amino] -6-demethyl-6-deoxytetracycline 

7- (Dimethylamino) -9- [ (3-nitrophenyl) sulfonyl ] - 
amino] -6-demethyl-6-deoxytetracycline 

7- (Dimethylamino) -9-[ (phenyl sulfonyl) amino] -6-de- 
methyl-6-deoxytetracycline 

7- (Dimethylamino) -9- [ (2-thienylsulfonyl)amino]-6- 
demethyl-6-deoxytetracycl ine 

9-[ [ (4-Chlorophenyl) sulfonyl ] amino] -7- (dimethyl- 
amino) -6-demethyl-6-deoxytetracycline 

7- (Dimethylamino) -9-[ (methylsulfonyl) amino] -6-de- 
methyl-6-deoxytetracycline 

[ [ (2-Acetylamino) -4-methyl-5-thiazolyl]sulf on- 
yl ] amino] -7- (dimethylamino) -6-demethyl-6-deoxyte- 
tracyclihe 

[7S- {lot, 10aa) ] - [ 9- (Aminocarbonyl) -4 , 7 -bis (dimeth- 
ylamino) -5 , 5a , 6 , 6a p 7 , 10 , 10a , 12-octahydro-l , 8 , 10a r 
11-te trahydr oxy- 1 o , 1 2 -dioxo- 2 -naphthaceny 1 ] car- 
bamic acid methyl ester 
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7- (Dimethylamino) -9-[ [ (dimethylamino) acetyl ]- 
amino] -6-demethyl-6-d oxy tetracycline sulfate 

Tetracycline hydrochloride 

[4S- (4alpha, 12aalpha) ]-4 , 7-Bis (dimethylamino) -9- 
[ [ (dimethylamino ) acetyl ] amino ]-l,4,4a,5,5a,6,ll,- 
12a-octahydro-3 , 10, 12 , 12a-tetrahydroxy-l , 11-dioxo 
2-naphthacenecarboxamide disulfate 

1 4S- (4alpha, 12aalpha) ] -4 , 7-Bis (dimethylamino) -9- 
[ [ (dimethylamino) acetyl ] amino] -1,4,43,5, 5a ,6,11,- 
12a-octahydro-3 ,10,12, 12a-tetrahydroxy-l , 11-di- 
oxo-2 -naphthacenecarboxamide dihydrochlor ide 

[ 4S- (4alpha , 12aalpha) ] -4 , 7-Bis (dimethylamino) -9- 
[ [ (dimethylamino) acetyl ] amino] -1, 4, 4a, 5, 5a, 6,11,- 
12a-octahydro-3 , 10, 12, 12a-tetrahydroxy-l, 11-dioxo- 
2 -naphthacenecarboxamide 

[ 4S- ( 4alpha , 12aalpha ) ] -4 , 7-Bis (dimethylamino) -1 , 
4 r 4a,5,5a,6,ll, 12a-octahydro-3 f 10 , 12 , I2a-tetrahy- 
droxy-9-[ [ (methyl amino) acetyl] amino ] -l, ll-dioxo- 
2 -naphthacenecarboxamide dihydrochloride 

[7S- (7alpha, lOaalpha) ] -N- [9- (Aminocarbonyl ) -4 , 
7-bis (dimethylamino) -5 , 5a , 6 , 6a , 7 , 10 , 10a , 12-octa- 
hydro-l, 8 , 10a, ll-tetrahydroxy-10, 12-dioxo-2-naph- 
thacenyl ] -4-morpholineacetamide dihydrochloride 

[ 4S- (4alpha, 12aalpha) ] -4 , 7-Bis (dimethylamino) -9- 
[ [ ( ethyl amino ) a cetyl ] amino ]-l, 4, 4a, 5, 5a ,6, 11, 12a- 
octahydro-3 , 10, 12 , 12a-tetrahydroxy-l, 11-dioxo- 
2-naphthacenecarboxamide dihydrochloride 
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[4S- (4alpha, I2aalpha) ]-4, 7-Bis (dimethylamino) -9- 
[ ( (butylamino) acetyl ] amino] -1 , 4 , 4a , 5 , 5a , 6 , li , 12a- 
octahydro-3 , 10, 12 , 12a-tetrahydroxy-l, ll-dioxo-2- 
naphthacenecarboxamide dihydrochloride 

[4S-(4alpha, 12aalpha) ]-9[[ ( Cy c lopropyl amino )acety- 
1 ] amino ] -4 , 7-Bis (dimethylamino) -1 , 4 , 4 a , 5 , 5a , 6 , 11 , - 
12a-octahydro-3 , 10 , 12 , 12a-tetrahydroxy-l , 11-dioxo- 
2 -naphthacenecarboxamide dihydrochloride 

(4S-(4alpha, 12aalpha) ]-9-[ [ (Diethylamino) acetyl] - 
amino] -4 , 7-Bis (dimethylamino) -1, 4 , 4a, 5, 5a, 6, 11 , - 
12a-octahydro-3, 10, 12, 12a-tetrahydroxy-l, 11-dioxo- 
2 -naphthacenecarboxamide dihydrochloride 

[ 7S- ( 7alpha , lOaalpha) ] -N- [ 9- (Aminocarbonyl ) -4 , 7- 
bis (dimethylamino) -5 , 5a , 6 , 6a , 7 # 10 f 10a , 12 -octahydro 
1,8, 10a , ll-tetrahydroxy-10, 12-dioxo-2-naphthacen- 
yl ] -l-pyrrolidineacetamide dihydrochloride 

[4S- (4alpha, 12aalpha) ] -4 , 7-Bis (dimethylamino) -1,4, 
4 a , 5 r 5a r 6 , 11 , l2a-octahydro-3 , 10 , 12 , 12a-tetrahydr- 
oxy-9-[ [ [ (2-methylpropyl) amino] acetyl] amino ]-l, 11- 
dioxo-2 -naphthacenecarboxamide dihydrochloride 

[7S- (7alpha, lOaalpha) ] -N-[9- (Aminocarbonyl) -4 , - 
7 -bis (dimethylamino) -5 , 5a, 6 , 6a, 7 , 10 , 10a, 12-octahy- 
dro-1, 8, 10a, ll-tetrahydroxy-10, 12-dioxo-2-naphtha- 
cenyl] -l-piperidineacetamide dihydrochloride 

[ 7S- ( 7alpha , lOaalpha ) ] -N- [ 9- (Aminocarbonyl ) -4 , - 
7-bis (dimethylamino) -5 , 5a , 6 p 6a , 7 , 10 r 10a , 12-octahy- 
dro-l, 8 , 10a, ll-tetrahydroxy-10, 12-dioxo-2-naph- 
thacenyl ] -IH-imidazole-l-acetamide dihydrochloride 
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WW [ 4S- ( 4alpha , 12aalpha) ] -4 , 7 -bis (dimethylamino) -1,4, 
4a, 5,5a, 6, 11, 12a-octahydro-3 ,10,12, 12a-tet rahydr- 
oxy-1 , ll-dioxo-9- [ [ ( propylamine) acetyl ] amino] -2* 
naphthacenecarboxami de d i hydrochl or ide 



XX [4S- ( 4alpha, 12aalpha) ] -4 , 7-Bis (dimethylamino) -9- 
'o { [2- (dimethylamino) -1-oxopropyl ] amino] -1 , 4 , 4a , 5 , 

5a, 6 , ll , 12a-octahydro-3 , 10 , 12 , 12a-tetrahydroxy-l , 
ll-dioxo-2-naphthacenecarboxamide dihydrochloride 

15 *Y [ 4S- ( 4alpha , 12aalpha) ] -4 , 7 -Bis (dimethylamino) -1,4, 

4a , 5 , 5a , 6 , 11 , 12a-octahydro-3 , 10, 12 , 12a-tetrahydr- 
oxy-9 - [ [ 2- (methylamino) -1-oxopropyl ] amino] -1 r 11- 

20 dioxo-2-naphthacenecarboxamide dihydrochloride 

ZZ [ 4S- ( 4alpha , 12aalpha ) ] -4 , 7-Bis (dimethylamino) -9- 
[ [4- (dimethylamino) -1-oxobutyl ] amino] -l , 4 , 4a , 5 , 
25 5a , 6 , 11 , 12a-octahydro-3 ,10,12, 12a-tetrahydroxy-l , 

li-dioxo-2-naphthacenecarboxamide dihydrochloride 



3o AAA [ 7S- ( 7alpha, lOaalpha) ] -N- [ 9- (Aminocarbonyl) -4 , 7- 

bis (dimethylamino) -5 , 5a , 6 , 6a , 7 , 10 , 10a r 12-octahy- 
dro-l,8,10a, ll-tetrahydroxy-10, 12-dioxo-2-naph- 
thacenyl] -alpha -methyl-l-pyrrolidineacetamide di- 

35 hydrochloride 



BBB [4S- (4alpha, 12aalpha) ] -4 , 7-Bis (dimethylamino) -9- 
[ [ (hexylamino) acetyl ] amino] -1 ,4, 4a, 5, 5a, 6, 11, 12a- 
octahydro-3 ,10,12, 12a-tetrahydroxy-l , ll-dioxo-2- 
naphthacenecarboxamide dihydrochloride 



45 

CCC [4S-(4alpha,12aalpha) ]-9-[ [ (Butylmethylamino) - 

acetyl ] amino ] -4 , 7-Bis (dimethylamino) -1 , 4 , 4a , 5 , 5a , 
6, 11, l2a-octahydro-3, 10, 12 , 12a-tetrahydroxy-l, 11- 
50 dioxo-2-naphthacenecarboxamide dihydrochloride 
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DDD [4S- (4alpha # 12aalpha) ]-4 , 7-Bis (dimethylamino) -1, 4 , 
4a, 5 , 5a, 6, 11, 12a-octahydro-3 , 10, 12 , 12a-tetrahydr- 
s oxy-1, ll-dioxo-9-[ [ (pentylamino) acetyl ] amino] -2- 

naphthacenecarboxamide dihydrochloride 

jo EEE [4S-(4alpha,12aalpha) ] -4, 7-Bis (dimethylamino) -1,4, 

4a, 5 , 5a, 6 , 11 , 12a-octahydro-3 , 10 , 12 , 12a-tetrahy- 
droxy-l,ll-dioxo-9-[ [ [ (phenyl methyl) amino] acetyl ] - 
amino] -2-naphthacenecarboxamide dihydrochloride 

75 

FPF [4S- (4alpha , 12aalpha) ] -4 , 7-Bis (dimethylamino) -9- 
[ [ (dimethylamino) acetyl ] amino] -1,4 ,4a, 5, 5a, 6, 11, 
20 l2a-octahydro-3 ,10,12, l2a-tetrahydroxy-l, 11-dioxo- 

N- ( 1-pyrrolidinylmethyl ) -2-naphthacenecarboxamide 

2s GGG [ 4S- {4alpha , 12aalpha ) ] -4 , 7-Bis (dimethylamino) -9- 
[ [ [ (dimethylamino) acetyl]amino]-l,4,4a,5,5a, 6,11, 
12a-octahydro-3 , 10, 12, 12a-tetrahydroxy-l, 11-dioxo- 
N- ( 4-morphol iny lmethyl ) -2-naphthacenecarboxamide 

30 

HHH [ 4S- (4alpha , 12aalpha) ] -4 , 7-Bis (dimethylamino) -9- 
[ [ (dimethylamino ) acetyl ] amino ]-l, 4, 4a, 5, 5a ,6,11, 
«s 12a-octahydro-3 , 10, 12 , l2a-tetrahydroxy-l, 11-dioxo- 

N- ( l-piperidinylmethyl ) -2-naphthacenecarboxamide 

^ III [4S-(4alpha, 12aalpha) ]-9-[ (Bromoacetyl) amino]-4 

7 -bis (dimethylamino) -1 , 4 , 4a, 5 , 5a, 6, 11, 12a-octahy- 
dro-3 ,10,12, 12a-tetrahydroxy-l , ll-dioxo-2-naph- 
thacenecarboxamide dihydrochloride 



45 



50 



JJJ [4S- (4 alpha, 12aalpha) ]-9-[ (2-Bromo-l-oxopropyl) - 
amino] -4, 7-bis (dimethylamino) -1,4 r 4a, 5, 5a, 6, 11, 
12a-octahydro-3 ,10,12, 12a-tetrahydroxy-l, 11-dioxo- 
2-naphthacenecarboxamide hydrobromide 
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[ 7S- (7alpha , lOaalpha ] -N- [ 2- [ [ 9- (Aminocarbonyl ) -4 , 
7 -bis (dimethylamino) -5, 5a, 6, 6a, 7 , 10, 10a, 12-octahy 
dro-1, B r 10a, ll-tetrahydroxy-10, 12 -dioxo-2 -naphtha 
cenyl ] amino] -2-oxoethyl ] glycine 

[7S- (7alpha, lOaalpha) ] -N-[9- (Aminocarbonyl) -4 , 7- 
bis (dimethylamino) -5 , 5a , 6 , 6a , 7 , 10 , 10a, 12-octahy- 
dro-1, 8 , 10a, ll-tetrahydroxy-10, 12-dioxo-2-naphtha- 
cenyl]-l-azetidineacetamide 

[4S-(4alpha, I2aalpha) ]-9-[[ (Cyclobutylamino) acet- 
yl ] amino ] -4 , 7-Bis (dimethylamino) -1,4,43,5,53,6,11, 
12a-octahydro-3 , 10 , 12 , 12a-tetrahydroxy-l , 11-dioxo- 
2 -naphthacenecarboxaroide 
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TABLE IV 



Susc ptJblltty of S nsitlve and Resistant (tetM) Organisms to Tetracyclines 


Organisms 


MIC(u.g/ml) 




A 


O 


TO 


E. coii UBMS 88-2 (Sensitive) 


0.12 


0.5 


ND 


E. coii UBMS 90-4 (tetM) 


1 


64 


64 


S. aureus UBMS 88-4 (Sensitive) 


<0.015 


0.03 


0.12 


5. aureus UBMS 88-5 (tetM) 


0.03 


2 


32 


S. aureus UBMS 90-3 (Sensitive) 


<0.015 


0.03 


0.12 


S. aureus UBMS 90-1 (tetM) 


0.12 


4 


32 


N. gonorrhoeae IL 61 1 (Sensitive) 


0.06 


0.5 


ND 


N. gonorrhoeae 6418 (tetM) 


1 


>32 


>32 


E. faecalis UBMS 90-6 (tetM) 


0.12 


8 


32 


E. faecalis UBMS 90-7 (tetM) 


0.5 


8 


32 



TABLE V 

In vitro Activity of Compounds A and O Against Clinical Isolates 



MIPfm>/mn+ 



Organism 


Nft. Tested 


Antibiotic. 


Ranee 


MICso 


MICyo 


Neisseria 


(9) 


A 


0.015 - 1.00 


0.03 


1.00 


' gonorrhoeae 




O 


0.03 - >32.00 


0.25 


>32.00 


Haemophilus 


(18) 


A 


<0.008 - 0.06 


0.06 


0.06 


influenzae 




O 


0.06 - 0.25 


0.12 


0.25 


Enterococcus 


(14) 


A 


<0.015 - 2.00 


0.12 


1.00 


faecalis 


O 


<0.015 - 16,00 


4.00 


16.00 


Enterococcus 


(ID 


A 


<0.0!5 - 2.00 


0.06 


2.00 


faecium 




O 


O0.015 - 16.00 


8.00- 


16.00 


Escherichia coii 


(10) 


A 


0.06 - >32.00 


0.25 


>32.00 






O 


0.12-32.00 


0.25 


16.00 


Klebsiella 


(10) 


A 


0.25 - >32.00 


0.50 


0.50 


pneumoniae 




O 


1.00->32.OO 


1.00 


4.00 


Proteus spp. 


(9) 


A 


0.50 - >32.00 


2.00 


>32.00 


indole + 




O 


1.00- >32.00 


16.00 


>32.00 


Bacteroidcs spp. 


(15) 


A 


<0.15 - 4.00 


0.25 


2.00 






O 


<0.15 - 16.00 


1.00 


4.00 



+ MIC50 - minimum concentration required to inhibit 50% of strains tested. 
MIC90 ~ minimum concentration required to inhibit 90% of strains tested 
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TABLE V (COKT) 
In Vitro Activity of tK and Coaparatfva 
Antibiotics vs Recent Clinical and Agricultural Isolatas 



H1C (ug/nl) 



10 



15 



20 



25 



30 



40 



45 



Qrpani en 

Staphylococcus aureus, 
mathicil Mn-racistant 

Staphylococcus aureus, 
nethfcfllin-susceptible 

St aphy I ococcut 
Coagulasc-negat i vc, 
nethici 11 in-susceptible 

Enterococcui faecal is 

Enterococcus faeefum 

Enterococcus spp. 
Vanconyc in- resistant 

Streptococcus pyogenes 

Streptococcus agalactiae 

Streptococcus pneuaonioe 

listeria sonoc yt ogenes 

Escherichia coli 
(Clinical) 

Escherichia coli 
(Agricultural) 

Shigella spp . 

Klebsiella pneumoniae 

1 1 ebs i e 1 1 a o xy t oe • 

Citrobacter freundii 

Citrobacter diversus 

Salnonel la spp. 
(CI intent ) 



(Mo. Tested] 
(15J 

(151 

116) 

1 103 
(101 
[8] 

CIO] 
[10 3 
[10] 
(8] 
£30] 

[15] 

[U] 
[10] 
[10] 
MO] 
[10] 

(in 



KK 0 TC 

0.12-2 0.06-4 0.25->64 

0.12-0.25 0.03-0.12 0.12-1 

0.12-8 0.03-1 0.12->64 



0.015-0.12 
0.03-0. 12 
0.0150.06 



0.03-16 
0.03-16 
0.03-16 



0. 12*4 

0.06-0.5 
0. 25-8 
0.5-1 
0.25-8 
0.25-1 

0.2S-0.5 



1-16 

0.25-8 
0.5-8 
0.5-4 
0.03-32 
0.25-4 
0.5-16 



0.12-64 
0. 12-64 
0. 12->64 



0.06-0.12 0.03-2 0.12-16 

0.06-0.25 0.12-16 0.25-64 

0.03-0.25 0.06-0.5 0.12-2 

0.06-0.12 0.015-0.03 0.12-0.5 

0.12-4 0.25-32 0.5->64 



2->6A 

0.25->64 
0.5->64 

0.5-1 
0.5-16 

0.5-4 
0.5->6* 



SO 
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50 



TABLE V CCOHT) 
In Vitro Activity of EE and Coiptntiva 
Antibiotic* vs Recent Clinical and Agricultural Isolates 



•UC < pa/ml) 



Ore an i sm [mo. Tested} Kt 



Salmonella eholtrasuit CIS] 0.5-16 2-*64 

10 (Agricultural) 



0 TC 

1 ->64 



Serratfa ■crcescens C 1 0] 2-8 1-8 8->64 

EntBrobacter cloacae (10] 0.5-1 0.25*4 0.5-2 

Enterobacter aerogenes (101 0.5-1 0.5-1 



0.5-1 
1 ■ >64 
0.5-64 

Proteus vulgaris M8J 0 . 5 -4 0.5-16 0.25-64 



Providenela spp. [13] 2 _ A 4 _ >64 

Proteus nfribilii I2 6j i - 32 1-32 



Morganella morgan il [16] 0.5-4 0.25-32 



0.25->64 



Pseudononu aeruginosa [10] 1-16 1-16 2-32 



8-16 



Xanthomonaa neltophilia M0] 0.5-2 0.12-1 

Mora*etla catarrhalis [18] 0.06-0.12 0.03-0.12 0.06-O.5 

3Q Neisseria gonorrhoeae M4] 0.25-1 0.5-64 1->64 

Haemophilus influenzae £15) 0.5-2 0.5-2 1-32 

Pesturella muttoclda M7j 0.03-0.25 0.015-4 0.06-16 
(Agricultural t Clinical) 

3S 

Bordetella bronchiseptice [10] 0.12 0.06-0.12 0. 12-0.25 
(Agricultural) 



Bacteroides fragMis [ii] 0.06-0.2 <0. 008-16 0.25-»64 

Bacteroides fragilis group [10] 0.06-2 «0. 008-4 0.25-32 

Bacteroides spp. [9) 0.03-1 0.03-16 0.25->64 

Clostridium difficile [12] 0.03 0.015-16 0.12-32 

Clostridium perfringens [16] 0.03-1 <0. 008-16 0.015-16 

Clostridium spp. c93 0.015-0.12 <0. 008-16 0.015-64 

Anaerobic Gran <♦> Cocci [15] 0.015-0.06 0.05-6 4->64 
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TABLE VI 



Inhibition of Protein Synthesis Directed by Eco// Cell-tree Rlbosom s with T tracyclines 


Antibiotic 


ICscdLg/ml)* 


TC Sensitive Host 


Tet M Host 


Tetracycline 


0.6 


2.0 


Compound 0 


0.4 


2.0 


Compound A 


<0.3 


0.4 



* Concentration of antibiotic required to inhibit protein synthesis by 50% compared to a 
drug-free control 



TABLE VH 

In vivo Protective Activity of Compounds A and O in Mice Infected 
with Staphylococci Containing the tetM Determinant 

Organism Compound EDsolmsflsgi + 

S. aureus UBMS 90-1 A 0.22 

O 1.7 
S. aureus UBMS 90-2 A 0.49 

O 30 

+ Median effective dose protecting 50% of the infected mice, single 
subcutaneous dosing. 
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TABLE VIII 



In Vitro Transcriptl n and Pr t in Translation Sensitivity to T tracyclln Compounds 


COMPOUND 


% INHIBITION 


V/l ycJI 1 IOI 1 1 


V/Ul III uUUI I 


Wifrl Tvrso QQD 

vviiu i ypt? oou 


TfttM Qin 
1 Wilvi oOU 


KK 


1 .0 mg/ml 


92 


95 




0.5 mg/ml 


90 


96 




L/.c.vJ 1 1 ly/l ill 


OvJ 


oo 




0 12 mn/ml 


84 


Q^ 




0.06 mg/ml 


82 


89 




0.03 mg/ml 


81 


75 


MM 


1 0 mo/ml 


GO 


QQ 




0.2 mg/ml 


98 


97 




0.06 mg/ml 


95 


92 


00 


1 D mn/ml 
i .v ■ i iy/ 1 1 ii 




QQ 




0.2 mg/ml 


97 


95 




0.06 mg/ml 


94 


87 


VjCVjC 


1 n mn /ml 

i.u n iy/i in 


QQ 

oS 


QQ 

yy 




0.2 mg/ml 


97 


95 




0.06 mg/ml 


92 


85 


RR 


I -U lliy/flll 


QQ 

yy 


QQ 

yy 




0.2 mq/ml 


97 


97 




0.06 mg/ml 


93 


90 


w 


1 n m ^ /m I 

i .kj nty/nii 


QQ 

yy 


yo 




0.2 mg/ml 


93 


92 




0.06 mg/ml 


91 


79 


WW 


1 .0 mg/ml 


99 


98 




0.2 mg/ml 


99 


97 




0.06 mg/ml 


93 


88 


XX 


1 .0 mg/ml 


98 


97 




0.2 mg/ml 


96 


89 




0.06 mg/ml 


85 


78 


Minocycline 


1 .0 mg/ml 


98 


68 




0.2 mg/ml 


89 


43 




0.06 mg/ml 


78 


0 



When the compounds are employed as antibacterials, they can be combined with one or more 
pharmaceuticaliy acceptable carriers, for example, solvents, diluents and the like, and may be administered 
orally in such forms as tablets, capsules, dispersible powders : granules, or suspensions containing, for 
example, from about 0.05 to 5% of suspending agent, syrups containing, for example, from about 10 to 
50% of sugar, and elixirs containing, for example, from about 20 to 50% ethanol, and the like, or 
parenterally in the form of sterile injectable solutions or suspensions containing from about 0.05 to 5% 
suspending agent in an isotonic medium. Such pharmaceutical preparations may contain, for example, from 
about 25 to about 90% of the active ingredienl in combination with the carrier, more usually between about 
5% and 60% by weight. 

An effective amount of compound from 2.0 mg/kg of body weight to 100.0 mg/kg of body weight should 
be administered one to five times per day via any typical route of administration including but not limited to 
oral, parenteral (including subcutaneous, intravenous, intramuscular, intrasternal injection or infusion tech- 
niques), topical or rectal, in dosage unit formulations containing conventional non-toxic pharmaceuticaliy 
acceptable carriers, adjuvants and vehicles. It will be understood, however, that the specific dose lev I and 
frequency of dosage for any particular patient may be varied and will depend upon a variety of factors 
including the activity of the specific compound employed: the metabolic stability and length of action of that 
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compound, the age, body weight, general health, sex, diet, mod and tim of administration, rate of 
excr tion, drug combination, the severity of the particular condition, and the host undergoing therapy. 

These active compounds may be administered orally as well as by intravenous, intramuscular, or 
subcutaneous routes. Solid carriers include starch, lactose, dicalcium phosphate, microcry stall ine cellulose, 

$ sucrose and kaolin, while liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and 
edible oils such as corn, peanut and sesame oils, as are appropriate to the nature of the aclive ingredient 
and the particular form of administration desired. Adjuvants customarily employed in the preparation of 
pharmaceutical compositions may be advantageously included, such as flavoring agents, coloring agents, 
preserving agents, and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA. 

70 The preferred pharmaceutical compositions from the standpoint of ease of preparation and administra- 
tion are solid compositions, particularly tablets and hard-filled or liquid-filled capsules. Oral administration of 
the compounds is preferred. 

These active compounds may also be administered parenterally or intraperitoneally. Solutions or 
suspensions of these active compounds as a free base or pharmacologically acceptable salt can be 

75 prepared in water suitably mixed with a surfactant such as hydroxypropylcellulose. Dispersions can also be 
prepared in glycerol, liquid, polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of 
storage and use, these preparations contain a preservative to prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions 
and sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all 

20 cases, the form must be sterile and must be fluid to the extent that easy syringability exists. It must be 
stable under the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacterial and fungi. The carrier can be a solvent or dispersion medium 
containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol and liquid polyethylene 
glycol), suitable mixtures thereof, and vegetable oil. 

25 The invention will be more fully described in conjunction with the following specific examples which are 
not to be construed as limiting the scope of the invention. 

Example 1 

30 [4$-(4Qf ( l2aa)]-4,7-Bis(dimethylamino)-l ,4.4a.5,5a,6, 1 1 .^a-octahydro-ajO.ia.^a-tetrahydroxy-Q-nitro-l ,11- 
dioxo-2-naphthacenecart)oxamide sulfate (1:1) 

To a stirred ice bath cooled solution of 0.444 g of [4S-(4a,12aa)]-4,7-bis(dimethylamino)- 
1 ,4,43,5,58,6, 11,1 2a-octahydro-3 : 10,12,1 2a-tetrahydroxy- 1 , 1 1 -dioxo-2-naphthacenecarboxamide hydrochlo- 
as ride, prepared by the procedure described in U.S. Patent 3,226,436, dissolved in 15 ml of sulfuric acid is 
added 0.101 g of sodium nitrate. The mixture is stirred in the cold for 45 minutes followed by the dropwise 
addition to 500 ml of diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to 
give 0.6 g of the desired product as a solid. 
MS(FAB): m/z 503(M + H) and 601 (M + H 2 SO* + H). 

40 

Example 2 

[4S-(4a,12aa)]-9-Amino-4^ 
1,11-dioxo-2-naphthacenecarboxamide sulfate (1:1) 

45 

A mixture of 2.0 g of product from Example 1 in 20 ml of 2-methoxyethanol is stirred for 10 minutes 
and filtered. The filtrate is shaken, in a pressure bottle, with 1.0 g of 10% palladium-on-carbon and 5 ml of 
2N sulfuric acid, under 30 lbs. of hydrogen pressure, for 1 hour. The reaction mixture is filtered and the 
filtrate concentrated in vacuo to half volume. The solution is poured into 100 ml of diethyl ether, the solid 
so collected, washed with diethyl ether and dried to give 1 .6 g of the desired product as a solid. 
MS(FAB): m/z 473(M + H). 
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Exampl 3 

[4S-(4oj2aa)]-47-Bis(dimethy^ 

tetrahydroxy- 1 , 1 l-dioxo-2-naphthacenecarboxamide 

5 

To a stirring 0"C solution of 3.0 g of product from Example 2, 0.451 g of anhydrous sodium acetate 
and 50 ml of 98% formic acid is added, dropwise, 7.4 ml of acetic anhydride. The reaction is stirred at 0 * C 
for 10 minutes followed by stirring at room temperature for 1 hour. The mixture is poured into 500 ml of 
diethyl ether and the precipitate collected. The solid is washed with diethyl ether and dried to give 2.9 g of 
to the desired product. 

MS(FAB): m/z 501 (M + H). 

Example 4 

T5 [4S-(4Q t 12aa)I-47-Bis(dimethylamino)-9-(formylamino)-1 < 4,4a,5,5a,6J1 ,12a-octahydro-3,1 0,1 2.12a- 
tetrahydroxy-1 .1 1-dioxo-2-naphthacenecarboxamide sulfate 

To a solution of 3.5 g of product from Example 3 in 150 ml of distilled water is added sufficient 0.75N 
sulfuric acid to bring the reaction solution of pH 3.6. The solution is lyophilized to give 3.6 g of the desired 
20 salt. 

MS(FAB): m/z 501 (M + H). 

Example 5 

25 [4S-(4aJ2att)]-47-Bis(dimethylamino)-9 (formylamino)-1,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide monohydrochloride 



To a solution of 3.5 g of product from Example 3 in 150 ml of distilled water is added sufficient 0.75N 
hydrochloric acid to bring the reaction solution of pH 3.6. The solution is lyophilized to give 3.6 g of the 
30 desired salt. 

MS(FAB): m/z 501 (M + H). 

Example 6 

3b [4S-(4o,12ao()l-9-(Acetylamino)-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1 ,1 1-dioxo-2-naphlhacenecarboxamide 

To a stirring solution of 0.468 g of product from Example 2 in 5 ml of water is added 0.50 g of sodium 
acetate and 0.2 ml of acetic anhydride. The reaction is stirred at room temperature for 10 minutes followed 

40 by the addition of 0.2 ml of concentrated ammonium hydroxide. After stirring 5 hours at room temperature, 
the reaction is treated with 0.5 ml of concentrated sulfuric acid. The reaction solution is extracted with 4 
portions of n-butyl alcohol and the aqueous layer is concentrated in vacuo to dryness. The residue is 
triturated with 20 ml of methyl alcohol, filtered and the organic layer i ^concentrated in vacuo to give 0.35 g 
of the desired product. 

45 MS(FAB):m/z515(M + H). 

Example 7 

[4S-(4Q,12aa)1-4 ? 7-Bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-totrahydroxy-1 ,1 1 -dioxo-9- 
so [(trifluoroacetyl)amino]'2-naphthacenecarboxamide sulfate 

A mixture of 0.20 g of product from Example 2 and 3.0 ml of trifluoroacetic anhydride is stirred at room 
temperature for 6 hours. The reaction liquid is decanted from the solid residue. The solid is dried, dissolved 
in 10 ml of methyl alcohol, stirred for 20 minutes and the mixture is poured into 100 ml of diethyl ether. The 
55 solid is collected and dried to give 0.16 g of the desired product. 
MS(FAB): m/z 569 (M ♦ H). 
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Example 8 

[4S-(4gj2aa)]-7-(Diethylamino)-4-(dim^ 

9-nitro-1,1 l-dioxo-2-naphthac n carboxam ide sulfate (1 :2) 

To a stirred ice cooled solution of 0.660 g of [4S-(4aj2aa)]-7-(dielhylamino)-4-(dimelhylamino)-1 l 4,- 
4a,5,5a,6 ,11,1 2a-octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 1 1 -dioxo-2-naphthacenecarboxamide hydroch loride, 
prepared by the procedure described in U.S. Patent 3,226,436, dissolved in 15 ml of sulfuric acid is added 
0.151 g of sodium nitrate. The mixture is stirred in the cold followed by dropwise addition to 500 ml of 
10 diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to give 0.8 g of the 
desired product as a solid. 
MS(FAB): m/z 531 (M + H) and 629(M + H 2 S0 4 + H). 

Example 9 

[4S-(4u,12au)]-9-Amino-7-(diethylamino)-4-(dimethylamino)-1 ,4,4a,5,5a,6.11,12a-octahydro-3,10. 12,12a- 
t trahydroxy-1,11-dioxo-2-naphthacenecarfaoxamide sulfa te (1 :2) 

The title compound is prepared by the procedure of Example 2, using 0.82 g of product from Example 
20 8, to give 0.65 g of the desired product as a solid. 'H NMR (CD a SOCD 3 ): 5 4.25{s,1H,4-H) and 7.27(s,1H,8- 
H). 

MS(FAB): m/z 501 (M + H) and 599{M + H 2 SO* + H). 
Example 1 0 

25 

[4S-(4of,12aa)]-7'(Diethylamino)-4-{dimethylamino)-9-(formylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro-3.10,12 
l2a-tetrahydroxyO,ii-dioxo-2-naphthacenecarboxamide sulfate (1:2) 

To a solution of 0.238 g of product from Example 9 in 6 ml of formic acid is added 0.O35 g of sodium 
30 acetate and 0.75 ml of acetic anhydride. The reaction mixture is stirred at room temperature for 1 .5 hours 
then poured into 200 ml of diethyl ether. The solid is collected and dried at 50 *C to give 0.125 g of the 
desired product. 

MS(FAB): m/z 529 (M + H) and 627 (M + H 2 SO< + H). 
3S Example 1 1 

[4S-(4a t 12aa)]-9-(Acetylamino)-7-(diethylamino)-4-(dimethylamino)-1, 4,4a,5,5a,6,1 1,12a-octahydro- 
3,1 0,12,1 2a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate (1:2) 

40 To a solution of 0.16 g of product from Example 9 in 0.6 mi of water is added 0.125 g of sodium 
acetate. After stirring for 5 minutes, 0.05 ml of acetic anhydride is added. The reaction is stirred for 15 
minutes, 0.025 ml of ammonium hydroxide is added and the stirring continued for an additional 5 minutes. 
The mixture is acidified with 0.125 ml of sulfuric acid, extracted with n-butyl alcohol and concentrated in 
vacuo . The residue is dissolved in methyl alcohol and added to diethyl ether. The solid is collected and 

45 dried to give 0.10 g of the desired product. 

MS(FAB): m/z 543 (M + H) and 641 (M + H2SO4 +H). 

Example 12 

so [4S-(4g ,1 2aa)]-7-(Diethylamino)-4-(dimethylamino)-9-(formylamino)-1 ,4,43,5,53,6,1 1 ,1 2a-octahydro-3,1 0,1 2 
1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide 

A solution of 0.2 g of product from Example 10 in 10 ml of water is treated with sodium acetate to 
achieve pH 5-6. The mixture is extracted with chloroform. The organic extracts are dried with sodium 
55 acetate, concentrated in vacuo and the solid triturated with diethyl ether/hexane to give 0.1 1 g of the desired 
product. 

MS(FAB): m/z 529 (M + H). 
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Example 13 

[4S-(4q ( l2att)]-9-(Ac9tylamino)-7^ ,4.4a ( 5,5a,6.l 1 ,l2a-octahydrr> 

3,10,12,1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacen8carboxamide 

s 

A solution of 0.25 g of product from Example 11 in 10 ml of water is treated with sodium acetate lo 
achieve pH 6. The mixture is extracted with chloroform. The organic extracts are dried with sodium acetate, 
concentrated in vacuo and the solid triturated with diethyl ether/hexane to give 0.090 g of the desired 
product. 
io MS(FAB): m/z 543 (M ♦ H). 

Example 14 

[4S-(4a,l2aa)]-4-(Dimethylamino)-7-(ethylmethylamino)-1,4,4a,5,5a,6.l1 ,l2a-octahydro-3,10,l2,l2a- 
75 tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide hydrochloride 

A solution of 0.460 g of [4S-(4a, 12aa)]-4-(dimethylamino)-7-{ethy lam ino)-1 .4,43,5.58,6.11 ,12a-octahy dro- 
S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphthacenecarboxamide hydrochloride, prepared by the procedure 
described in U.S. Patent 3,226,436, in 0.5 ml of 97% formic acid and 0.75 ml of 40% aqueous 
20 formaldehyde is heated at reflux temperature for 2 hours, concentrated to 1/2 volume and poured into 
diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to give 0.30 g of the 
desired product. 

Example 15 

25 

[4S-(4o,12aa)]-4-(Dimethylamino)^ 

tetrahydroxy-9-nitro-l ,1 l-dioxo-2-naphthacenecarboxamide sulfate 

The title compound is prepared by the procedure of Example 8, using 0.460 g of product from Example 
30 14, 15 ml of sulfuric acid and 0.101 g of sodium nitrate to give 0.5 g of the desired product. 

Example 16 

[4S-(4o,12aa)]-9-Amino-4-(dimethylamino)-7-{ethy1methylamino)-1 ,4 ( 4a,5,5a t 6, 1 1, 12a-octahydro-3, 1 0, 1 2, 1 2a- 
35 tetrahydroxy-1 .1 1-dioxo-2-naphthacenecarboxamide sulfate 

The title compound is prepared by the procedure of Example 2, using 1.0 g of product from Example 

15, 20 ml of 2-methoxyethanol, 1.0 g of 10% palladium-on-carbon and 5 ml of 2N sulfuric acid to give 0.8 g 
of the desired product. 

40 

Example 17 

[4S-(4q ,12aa)]-4-(Dimethylamino)-7-(ethylmethylamino)-9-{formylamino)-1 ) 4,4a.5.5a.6,11 ,12a-octahydro- 
3,10,12, 12a-tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide sulfate 

45 

The title compound is prepared by the procedure of Example 3. using 1.5 g of product from Example 

16, 0.235 g of anhydrous sodium acetate, 25 ml of 98% formic acid and 3.7 ml of acetic anhydride to give 
1 .35 g of the desired product. 

so Example 18 

[4S-(4o,12aa)]-9-(Acetylamino)-4-(dimefr^ 
1 ,1 1-dioxo*2-naphthacenecarboxamide sulfate 

55 To a solution of 3.2 g of [4S-(4a,1 2aa)]-9-amino-4-dimethylamino-1 ,2,3,4,43,5,58,6,1 1 ,1 1a,1 2, 12a- 
dodecahydro-lO,l2aa-dihydroxy-l,3,ll,i2-tetraoxo-2-naphthacenecarboxamide, prepared by the procedure 
described in U.S. Patent 3,239,499, in 50 ml of water is added a solution of 2.5 g of sodium acetate in 1 2 ml 
of water. The mixture is cooled to 0*C and 1 ml of acetic anhydride is added with stirring. The reaction is 
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stirr d for 20 minut s, 0.5 ml of ammonium hydroxide is added and stirred for 5 minutes. Two and on half 
ml of sulfuric acid is added, the reaction is extracted twice with n-butyl alcohol, the combined organic layers 
are washed with water and concentrated in vacuo. The residue is dissolved in methyl alcohol and added 
dropwise to 500 ml of di thy I ther. The solFd is collected and dried to give 2.3 g of the desired product. 
s MS(FAB): m/z 472 (M + H) and 570 <M + H 2 S0 4 + H). 

Example 19 

[4S-{4a,1 2aa)]-4-(Dimethylamino)-9-(formyiamino)-1 ,4,43.5,53,6,1 1 .1 2a-octahydro-3,10,12,1 2a-tetrahydroxy- 
10 1,1 1-dioxo-2-naphthacenecarboxamide monohydrochloride 

To a O'C solution of 1.06 g of [4S-(4a,12aa)]-9-amino-4-dimethylamino-1 f 2.3.4 f 5a. 6,1 1 ,11a,12.12a- 
dodecahydro-IO.iaau-dihydroxy-l.a.n, 12-tetraoxo-2-naphthacenecarboxamide, prepared by the proce- 
dures described in U.S. Patent 3,239,499, in 50 ml of formic acid is added 2.4 ml of acetic anhydride. After 
75 stirring for 5 minutes, the cooling bath is removed and the reaction is stirred for 55 minutes. The mixture is 
added to 400 ml of diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to 
give 1 .1 g of the desired product. MS(FAB): m/z 458 (M + H). 
This procedure is a modification of U.S. Patent 3,239,499. 

20 Example 20 

[4S-(4a t 12aa)]-4-(Dimothylamino)-9-(formylamino)-1 ,4, 43,5,53,6,1 1 ,12a-octahydro-3,10 t 12,12a-totrahydroxy- 
7-iodo-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate 

25 To a well stirred O'C solution ol 0.278 g of product from Example 19 in 10 ml of sulfuric acid is added, 
in portions, 0.1344 g of N-iodosuccinimide. The reaction is stirred at O'C for 20 minutes then poured into 
500 ml of diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to give 0.251 g 
of the desired product. 
MS(FAB): m/z 584 (M + H). 

30 

Example 21 

[4S-(4or ( 1 2aa)]-4-(Dimethylamino)-9-(formylamino)-1 ,4,4a ( 5,5a,6,1 1 ,1 2a-octahydro-3 ) 10,12,1 2a-tetrahydroxy- 
7-nitro-1 , 1 1 -dioxo-2-naphthacenecarboxamide sulfate 

36 

To a well stirred O'C solution of 0.278 g of product from Example 19 in 10 ml of sulfuric acid is added 
0.3 ml of 10% nitric acid in sulfuric acid. The reaction is stirred at 0* C for 20 minutes then poured into 500 
ml of diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to give 0.26 g of the 
desired product. 
40 MS(FAB): m/z 503 (M + H). 

Example 22 

[4S-{4a,12aa)]-4-(Dimethylamino)-9-(formylamino)-7-[(1-methylethyl)aminoh1 ,4,4a,5,53,6,11,12a-octahydro- 
45 3,10,12,l2a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate 

A solution of 0.2 g of product from Example 21 (1:2 salt), 0.5 ml of acetone, 0.5 mi of 0.5N sulfuric acid 
and 10 ml of 2-methoxyethanol is shaken under 35 lbs. of hydrogen, in the presence of platinum oxide, for 
2 hours. The catalyst is removed by filtration, the filtrate concentrated in vacuo to 1/2 volume and pourod 
so into diethyl ether. The resulting solid is collected and dried to give G.135~g of the desired product. 

Example 23 

[4S-(4q,l2aa)>4,7-Bis(dimethylamino)-i ( 4,4a,5.5a,6, ^ 1 ,1 2a-octahydro-3,l0,l2,i 2a-tetrahydroxy-9-[- 

55 (methoxyacetyl)amino]-1 ,1 1 -dioxo-2-naphthacenecarboxamide 

To a well stirred solution of 0.055 g of product from Example 2, 0.200 g of sodium bicarbonate and 1 ml 
of N-methylpyrrotidone is added a solution of 0.011 g of methoxyacetyl chloride in 0.5 ml of acetonitrile. 
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After 5 minutes, the susp nsion is filter d and the filtrate dilut d with 50 ml of tert-butyl methyl ether. Th 
resulting solid is collected and dried to give 0.040 g of the desired product. 
MS(FAB): m/z 545 (M + H). 

5 Example 24 

[4S-(4o,12aa)H7-Bis(dimethylamm^^ 

1 2a-tetrahydroxy-1 .1 1 -dioxo-2-naphthacenecarboxamide 

to The title compound is prepared by the procedure of Example 23, using 0.055 g of product from 
Example 2, 0.20 g of sodium bicarbonate, 1.0 ml N-methylpyrrolidone, 0.010 g of cyclopropanecarbonyl 
chloride and 0.5 ml of acetonitrile to give 0.030 g of the desired product. 

Example 25 

15 

[4S-(4M,12au)l-4,7-Bis(dimethylamino)-9-(chloroacetylamino)-1 .4,4a.5,5a,6,1 1 ,12a-octahydro-3,1 0,1 2, 1 2a- 
tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide 



The title compound is prepared by the procedure of Example 23, using 0.055 g of product from 
20 Example 2, 0.20 g of sodium bicarbonate, 1 ml of N-methylpyrrolidone, 0.013 g of chloroacetyl chloride and 
0.5 ml of acetonitrile to give 0.035 g of the desired product. 

Example 26 

25 [4S-(4o > 12aa)]-9-[(4-Bromo-1-oxobutyl)a..:ino]-4 ) 7-bis(dimethylamino)-1 : 4,4a p 5,5a,6,1 1 ,12a-octahydro- 
3,10,1 2,12a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide 

The title compound is prepared by the procedure of Example 23, using 0.055 g of product from 
Example 2, 0.20 g of sodium bicarbonate, 1 ml of N-methylpyrrolidone, 0.025 g of 4-bromobutyryl chloride 
30 and 0.5 ml of acetonitrile to give 0.050 g of the desired product. 
MS(FAB): m/z 622 (M + H). 

Example 27 

3b [4S-(4a,12aa)]-4,7-Bis(dimethyIamino) -1 ,4.4a,5,5a,6,1 1 ,12a-octahydro-3.10,12,12a-tetrahydroxy-1 ,11-dioxo- 
9-[(l -oxo-2-propenyl)amino]-2-naphlhacenecarboxamid8 

The title compound is prepared by the procedure of Example 23, using 0.055 g of product from 
Example 2, 0,20 g of sodium bicarbonate. 1.0 ml N-methylpyrrolidone. 0.011 g of acryloyl chloride and 0.5 
40 ml of acetonitrile to give 0.040 g of the desired product. 
MS(FAB): 513 (M + H). 

Example 28 

45 [4S-(4o,12aa)]-9-[[(Acetyloxy)acetyl]amino]-4,7-Bis (dimethylamino)-l ,4,4a,5,5a,6,1 1 ,12a-octahydro-3, 10, 
1 2,12a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide 

The title compound is prepared by the procedure of Example 23, using 0.055 g of product from 
Example 2, 0.20 g of sodium bicarbonate, 1.0 ml of N-methylpyrrolidone, 0.013 g of acctoxyacetyl chloride 
so and 0.5 ml of acetonitrile to give 0.040 g of the desired product. 
MS(FAB): m/z 573 (M + H). 
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Exampl 29 

[4S-(4a , 1 2aa )H,7-Bis(dimethylamino)-9-(pheny rthioacety lamino)-1 ,4,4a,5,5a, 1 1 , 1 2a-octahydro-3, 1 0,12.1 2a- 
tetrahydroxy-1 , 1 l-dioxo-2-naphthacenecartoxamid 

5 

The tille compound is prepared by the procedure of Example 23, using 0.110 g of product from 
Example 2 : 0.40 g of sodium bicarbonate, 4.0 ml of N-methy I pyrrol idone, 0.035 g of phenylthioacetyl 
chloride and 0.5 ml of acetonrtrile to give 0.075 g of the desired product. 

io Example 30 

[4S-(4a,12aa)H,7-Bis(dimethylamino)-9-(pyruvylamino)-1,4,4a,5 t 5a,6,11 ,12a-octahydro-3, 10,12,12a- 
tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecartoxamid8 

75 The title compound is prepared by the procedure of Example 23, using 0.110 g of product from 
Example 2, 0.40 g of sodium bicarbonate, 1.0 ml of N-methylpyrrolidone, 0.018 g of pyruvyl chloride and 
0.5 ml of acetonitrile to give 0.060 g of the desired product. 

Example 31 

20 

[4S-(4a,12aa)]-4,7-Bis(dimethylamino)-9-(ethoxycarbonylacetylamino)-l ,4,49,5,59,6,1 l t 12a-octahydro-3 ; 10, 
12,12a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenccarboxamidc 

The title compound is prepared by the procedure of Example 23. using 0.055 g of product from 
25 Example 2, 0.20 g of sodium bicarbonate, 1.0 ml of N-methylpyrroiidone, 0.013 g of ethyl malonyl chloride 
and 0.5 ml of acetonitrile to give 0.035 g of the desired product. 

Example 32 

30 [4S-(4a,l2aQ)]-4 t 7-Bis(dimethylamino)-9-(4-bromophenylacetylamino)-l ,4,4a,5,5a,6,l 1 ,12-octahydro- 
3, 1 0, 12, 1 2a-tetrahydroxy- 1 , 1 l-dioxo-2-naphthacenecarboxamide 

The title compound is prepared by the procedure of Example 23, using 0.055 g of product from 
Example 2, 0.20 g of sodium bicarbonate, 1.0 ml of N-methylpyrrolidone, 0.018 g of 4-bromophenylacetyl 
as chloride and 0.5 ml of acetonrtrile to give 0.040 g of the desired product. 

Example 33 

[4S-(4a.12aa)]-9-(Benzoylamino)-4.7-bis(dimethylamino)-1. 4,4a,5,5a.6.11 l 12a-octahyd^o-3.10.12.12a- 
40 tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide 

To a vigorously stirring solution of 0.066 g of product from Example 2, 0.085 g of sodium acetate and 3 
ml of tetrahydrofuran is added 0.01 5 ml of benzoyl chloride and 0.25 ml of water. The reaction is stirred for 
1 hour. The organic layer is decanted, washed with saturated sodium chloride, dried and concentrated in 
45 vacuo . The residue is chromatographed on acid-washed diatomaceous earth using a two phase system of 
hexanerethyl acetate :2-methoxyethanol:water (50:50:17:6) to give in the second void volume 0.030 g of the 
desired product as an orange solid. 
MS(FAB): m/z 577 (M + H). 

1 H NMR (cfc-DMSO): S 2.45 (s,6H,C(4)N(CH 3 )2), 2.57(s,6H,C(7)N(CH 3 )2), 7.5-7.6(m,3H, benzoyl), 7.86- 
so (s,1 H.H-8), 7.96<d, J = 7Hz,2H, benzoyl). 

Examples 34-41 (Table I) 

Substantially following the method described in detail hereinabove in Example 33 using [4S-(4a,l2aa)]- 
55 9-amino-4,7-bis(dimethylamino)-1 ,4,4a, 5,58,6,1 1,1 2a-octah yd ro-3,10 : 12,1 2a-tetr ah yd roxy- 1,1 1-dioxo-2-naph- 
tacenecarboxamide sulfate (product from Example 2), the compounds of this invention listed below in 
Examples 34-41 are prepared. 
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Example 42 

[4S-(4qJ2aa)]-9-[(4-A^ 

1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide sulfate 

s 

A mixture of 0.030 g of product from Example 41, 0.010 g of 10% palladium-on-carbon, 1.5 ml of 2- 
methoxyethanol and 0.175 ml of 2N sulfuric acid, in a pressure bottle, is shaken under 30 lbs. of hydrogen 
pressure for 40 minutes. The catalyst is removed by filtration and the filtrate is concentrated in vacuo and 
codistilled with benzene. The oily residue is dissolved in 0.5 ml of 2-methoxyethanol. precipitated with 
70 diethyl ether and the solid collected to give 0.018 g of the desired product. 
MS(FAB): m/z 592 (M + H). 

Example 43 

75 [4S-{4a,12aa)]-4,7-Bis(dimethylamino)-9-[[(4-dimethylamino)benzoyl]amino]-1 ,4.4a.5.5a,6,1 l^a-octahydro- 
S.IO.^.^a-tetrahydroxy-l ,1 1-dioxo-2-naphthacenecarboxamide 

A mixture of 0.065 g of product from Example 41, 2.0 ml of 2-methoxyethanol, 0.025 g of 10% 
palladium-on-carbon, 0.4 ml of 2N sulfuric acid and 0.3 ml of 37% aqueous formaldehyde, in a pressure 

20 bottle, is shaken under 30 lbs. of hydrogen pressure for 50 minutes. The catalyst is removed by filtration 
and the filtrate is concentrated in vacuo and codistilled with heptane. The oily residue is dissolved in 1.0 ml 
of 2-mcthoxyethanol, precipitated with diethyl ether to give 0.085 g of the desired product as the sulfate 
salt. The sulfate salt is dissolved in 0.5 ml of water and 6 ml of tetrahydrofuran followed by the addition of 
0.10-g of sodium acetate. The organic layer is washed with saturated sodium chloride, dried and 

25 concentrated in vacuo. The residue is triturated with ethyl acetate/heptane to give 0.035 g ot the desired 
product as thelree base. 
MS(FAB): m/z 620 (M + H) 

NMR (d 6 -DMSO): 5 2.5Q(m,6H,C(4)NMe z ), 2.57(s,6H, C(7)NMe2), 3.33(s,6H,NM©2 of 4- 
dimethylaminobenzoyi), 7.76(s,1H,H-8), 8.20(d,J = 9Hz.2H of 4-dimethylaminobenzoyl), 8.37(d,J = 9Hz,2H of 

30 4-dimethylaminobenzoyl). 

Example 44 

[7S-(7a , 1 0ag)]-[2-[[9-(Aminocarbonyl)-4 t 7-Bis(dimethytamino)-5 ; 5a : 6 ,6a,7, 10,10aJ 2-octahydro- 1 ,8, 1 0a, 1 1 - 
us tetrahydroxy-10.12-dioxo-2-naphthacenyllamino}-2-oxoethyl]carbamicacid 1 ,1-dimethyiethyl ester 

A mixture of 0.850 g of product from Example 2 (as the disulfate), 0.680 g of sodium acetate in 25 ml of 
tetrahydrofuran and 5 ml of water is stirred at 25 S C for 5 minutes. The solution is treated with 0.359 g of 
(succinimyloxycarbonyi)methyl carbamic acid tert-butyl ester, stirred for 2 hours and extracted with 
40 chloroform. The organic layer is concentrated in vacuo to give 0.50 g of the desired product. 
MS(FAB): m/z 630 (M + H). 

Example 45 

45 [4S-(4xr,12aa)]-9-[(Aminoacetyi)amino1-4,7-Bisdimethylamino)-1,4,4a t 5,5a,6,11,1^ 12a- 
tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide mono(trifluoroacetate) 



A solution of 0.030 g of product from Example 44 and 1.0 mi of trifluoroacetic acid is maintained at 
24 'C for 24 hours followed by concentrating in vacuo. The residue is triturated with methyl alcohol and the 
so solid collected to give 0.024 g of the desired product. 
MS(FAB): m/z 530 (M + H). 
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Example 46 

[4S-(4o J2aa)]-47-Bis(dimethylamino)-9-[[(dimethylamino>acetyl]amino]-1 ,4,43,5,58,6,1 1 ,1 2a-octahydro- 
3, 1 0, 1 2 , 1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide sulfate 

b 

A mixture ol 0.030 g of product from Example 45, 0.020 g of 10% palladium-on-carbon, 0.5 ml of 37% 
formaldehyde, 1.5 ml of 2-methoxyethanol and 0.175 ml of 2N sulfuric acid, in a pressure bottle, is shaken 
under 30 lbs. of hydrogen pressure for 40 minutes. The catalyst is removed by filtration and the filtrate is 
concentrated in vacuo and codistilled with benzene. The oily residue is dissolved in 0.5 ml of 2- 
10 methoxyethanol, precipitated with diethyl ether and the precipitate collected to give 0.025 g of the desired 
product. 

Example 47 

rs [4S-(4a J2aa)]-4,7-Bis(dimethylamino)-1 .4,4a,5,5a,6, 1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo- 
9-[(phenylsurfonyl)amino]-2-naphthacenecarboxannide 

A mixture of 0.30 g of product from Example 2, 0.40 g of sodium acetate in 10 ml of tetrahydrofuran 
and 1.5 ml of water is stirred for 10 minutes under argon. The organic layer is separated, dried over 

20 anhydrous sodium sulfate and treated with 0.125 ml of benzenesulfonyi chloride and 0.60 g of sodium 
bicarbonate. The reaction is stirred vigorously for 1 .5 hours. The organic layer is decanted and codistilled 
with heptane. The residue is dissolved in ethyl acetate, dried and concentrated in vacuo. The residue is 
chromatographed on diatomaceous earth using hexane:ethyl acetate :2-methoxyethahoi; water (35:65:15:5) to 
give 0.036 g of the desired product as a yellow solid. 

25 MS(FAB): m/z 613 (M + H). 

1 H NMR (CDCI 3 ): 6 2.44<bs,6H,C(4)Nlv1e2), 2.55(s,6H,C(7)NMe 2 , 7.38-7. 45(m, 2 H.m-H's from benzenesul- 
fonyi), 7.52-7.56(m,lH,p-H from benzenesulfonyi), 7.58(s,1H,H-8), 7.78(d,J = 7Hz,2H,o-H , s from benzenesul- 
fonyi). 

30 Examples 48-53 (Table II) 

Substantially following the method described in detail hereinabove in Example 47 using [4S-(4a,12aa)]- 
9-amino-4,7-bis{dimethylamino)-1 ,4,4a, 5,5a,6,1 1 : 12a-octahydro-3,10.12,12a-tetrahydroxy-1 ,1 1 -dioxo-2-naph- 
thacenecarboxamide sulfate (product from Example 2) and the appropriate aikyl, aryl or heteroarylsuffonyl 
35 chloride, the compounds of this invention listed below in Examples 48-53 are prepared. 
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Example 54 

[4S-(4g,l 2aa)]-4 ,7-Bis(dimethylamino)-9-(formylamino)-l ,4 t 4a,5a,6,l 1 ,1 2a-octahydro-3.l0,l 2,12a- 
t trahydroxy-1 , 1 1 -dioxo-N-( I -pyrrondinylmethyl)-2-naphthac8necarboxamicl8 

s 

A solulion of 0.30 g of product from Example 3 and 1.2 equivalents of 30% aqueous formaldehyde in 
6.0 ml of 2-methoxyethano! is treated with 5.0 equivalents of pyrrolidine. The reaction is stirred vigorously at 
room temperature for 1 .5 hours. The crystalline solid is collected and dried to give 0.25 g of the desired 
product. 
w MS(FAB):m/z584(M + H). 

Example 55 

[4S-(4a,12aa)]-4,7-Bis(dimethylamino)-1 ,4,4a.5,5a,6, 1 1,1 2a-octahydro-3,10,12,1 2a-tetrahydroxy-9-[- 

?5 (methanesulfonyl)amino]-1 ,1 1-dioxo-2-naphthacenecarboxam ide 

A mixture of 0.30 g of product from Example 2, 0.40 g of sodium acetate in 10 ml of tetrahydrofuran 
and 1.5 ml of water is stirred for 10 minutes at room temperature under argon. The organic layer is 
separated, dried over sodium sulfate, filtered and treated with 0.10 ml of methanesulfonyl chloride and 0.60 
20 g of sodium bicarbonate. The reaction is stirred vigorously for 1.5 hours. The organic layer is decanted and 
codistilled with heptane. The residue is dissolved in ethyl acetate, dried and concentrated in vacuo. The 
crude product is chromatographed on diatom accous earth using hcxanc:cthyl acctate:2-mcthox- 
y thanohwater (35:65:15:5) to give 0.016 g of the desired product as a yellow solid. 
MS (FAB): m/z 551 (M + H). 

25 

Example 56 

[4S-(4a,l2aa)]-4,7-Bis(dimethylamino)-9-[(methanesulfonyl)amino]-l ,4,4a,5,5a,6,1 1 ,12a- 
octahydro3,l0,12,12a-tetrahydroxy-1 ,n-dioxo-N-(pyrrolidinylmethyl)-2-naphthacenecarboxamide 

30 

A solution of 0.30 g of product from Example 55 and 1.2 equivalents of 30% aqueous formaldehyde in 
6.0 ml of 2-methoxyethanol is treated with 5.0 equivalents of pyrrolidine. The reaction is stirred vigorously at 
room temperature for 1.5 hours. The crystalline solid is collected and dried to give 0.250 g of the desired 
product. 
us MS(FAB): m/z 634 (M + H). 

Example 57 

[4S-(4a,12aa)HJ-Bis(dimethylamino)-1 ,4,43.5.53.6, 11,12aoctahydro-3.10.12 ( 12a-tetrahydroxy-1 .1 1-dioxo- 
40 9-[[(phenylmethoxy)acetyl]amino]-2-naphthacenecarboxamide 

The title compound is prepared by the procedure of Example 23, using 0.055 g of product from 
Example 2, 0.20 g of sodium bicarbonate, 1.0 ml of N-methylpyrrolidine, 0.018 g of benzyloxyacetyl 
chloride and 0.5 ml of acetonitrile to give 0.060 g of the desired product. 
45 MS(FAB): m/z 622 (M + H). 

Example 58 

[7S-(7gJ0aa)H[9-(Aminocarbo^ 
so t trahydroxy-1 Q,12-dioxo-2-naphthacenyl]amino] oxo-acetic acid ethyl ester 

The title compound is prepared by the procedure of Example 23, using 0.055 g of product from 
Example 2, 0.20 g of sodium bicarbonate, 1.0 ml of N-methylpyrrolidone, 0.015 g of ethyl oxalyl chloride 
and 0.5 ml of acetonitrile to give 0.030 g of the desired product. 
65 MS(FAB): m/z 574 (M + H). 
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Example 59 

[4S-(4a,l2aa)H,7-Bis(dim9thylamino)-l,4 t 4a ( 5,5a, 6,1 1 ,1 2a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-9-[- 

(hydroxyacetyl)amino]- 1,11 -dioxo-2-n aphthae necarboxamide 

5 

A mixture of 0.048 g of product from Example 28 and 0.8 ml of concentrated sulfuric acid is stirred at 
room temperature for 2 hours, poured into diethyl ether and the precipitated salt collected. The salt is 
dissolved in 10 ml of tetrahydrofuran, 0.250 g of sodium acetate is added and the mixture stirred for 1 hour. 
Hie reaction is filtered and Ihe filtrate is concentrated in vacuo. The residue is chromatographed on a poly- 
10 (styrene-vinyl benzene)copolymer column with wateracetonitrile (1:1) to give 0.018 g of the desired product 
as a light yellow solid. 
MS(FAB): m/z 532 (M + H). 

Example 60 

/5 

[4S-(4u,12au)}-9-(Acetylamino)-4-(dimethylamino)-1 t 4,4a,5,5a,6,1 1 .12a-octahydro-3,10,1 2,1 2a-tetrahydroxy- 
1 ,11-dioxo-2-naphthacenecarboxamide sulfate 

To a 0'C solution of 1.06 g of [4S-(4a ) 12aa)]-9-amino-4-(dimethylamino)-1 ,2,3,4,43,5.53,6,1 1 ,1 1a,12,- 
20 12a-dodecahydro-10,12aa-dihydroxy-1, 3.11,12-tetraoxo-2-naphthacenecarboxamide, prepared by the pro- 
cedures described in U.S. Patent 3,239,499, in 50 ml of acetic acid is added 2.4 ml of acetic anhydride. 
After 5 minutes, the reaction is allowed to warm to room temperature. The reaction mixture is poured into 
500 ml of diethyl ether and the resulting precipitate is collected. The precipitate is washed with diethyl ether 
and dried to give 1.1 g of the desired product. 
25 MS(FAB): m/z 472 (M + H). 

Example 61 

[4S-(4a,12aa)]-4-(Dimethyiamino)-9-(ac 
30 7-iodo-1,1 1-dioxo-2-naphthacenecarboxamide sulfate 

To a stirring 0*C solution of 0.278 g of product from Example 60 in 10 ml of sulfuric acid is added, 
portionwise, 0.1344 g of N-iodosuccinimide. After stirring at 0*C for 20 minutes, the reation mixture is 
poured into 400 ml of diethyl ether. The resultant precipitate is collected, washed with diethyl ether and 
35 dried to give 1.1 g of the desired product as a solid. 
MS(FAB): m/* 598 (M + H) and 696 (M + H 2 SO-i + H). 

Example 62 

40 [7S-(7a,10aa)H9-(Aminocarbony^ 

tetrahydroxy-10,12-dioxo-2-naphthacenyl3carbamic acid methyl ester 

To a room temperature mixture of 0.60 g of product from Example 2 in 2 ml of 1-methyl-2-pyrrolidinone 
is added 0.60 g of sodium bicarbonate. The mixture is stirred for 5 minutes followed by the addition of 0.12 
45 ml of methyl chloroformate. The reaction is stirred at room temperature for 30 minutes and filtered into 200 
ml of t-butyl methyl ether. The resulting solid is collected and dried to give 0.370 g of the desired product. 
MS(FAB): m/z 531 (M + H). 

1 H NMR (dsDMSO): 5 2.6(s,1 2H,C(4)NMe 2 and C(7)NMe 2 ), 3.7(m,3H,o-CH 3 ), 7.8(s,1 H.H-3), 8.7- 
(s,1H,aromatic NH), 9.1(d,2H,CONH 2 ). 

50 

Example 63 

[7S-(7q,10aa)]-[9-(Aminocarto 

tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]carbam ic acid (2-diethylamino)ethyl ester 

55 

The title compound is prepared by the procedure of Example 62, using 0.443 g of product from 
Example 2, 2 ml of i-methyl-2-pyrrolidone, 0.165 g of 0-diethylarninoethyl chiorocarbonate hydrochloride 
and 0.443 g of sodium bicarbonate to give 0.350 g of the desired product. 
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'H NMR (dsDMSO): 5 1 .2(m,6H r N(CH2CH 3 )2), 2.5(s.6H, C(7)NM©;), 2.7{s,6H,C(4)NMe2), 3.4- 
(m^H.OCHjiChbN), 3.51(m,4H,-N(CH 2 CH 3 )2), 4.0(m.2H,-OCH 2 CH s N). 6.8<s.1H,H-3), 9.0(d,2H,CONH 2 ). 

Example 64 

[7S-(7cr,1 0aa)]-[9-(AiTiino(^rbonyl)-4,7-bis(dim9thylaiT^ino)-5 ( 5a,6,6a,7 l 1 0,1 0a,1 2-octahydro-1 ,8,1 0a,11 - 
tetrahydroxy10,12-dioxo-2-naphthacenyl]cafbamtc acid ethenyl ester 

The title compound is prepared by the procedure of Example 62, using 0.189 g of product from 
Example 2, 1 ml of 1 -methyl-2-pyrrolidone, 0.75 ml of acetonitrile, 0.20 g of sodium bicarbonate and 0.037 
g of vinyl chloroformate to give 0.133 g of the desired product. 
MS(FAB):m/z548(M + H). 

1 H NMR (dsDMSO+TFA): 6 4.35(S,1 H.H-7), 4.6(d,1H, CH = CH 2 cis), 4.9(d.1H,CH = CH 2 .trans). 7.2(m,2H, -0- 
CH = CH ? ), 8.1(s.1H,H-3), 9.6 a 9.1<5,2H,CONH?),9.61(s,H,aromatic NH) 

Example 65 

[7$-(7a,10aa)]-[9-(AminocarbonylH^ ,8,10a,11- 
tetrahydroxy-l0,l2-dioxo-2-naphthacenyl]carbamic acid 2-propenyl ester 

The title compound is prepared by the procedure of Example 62, using 0.213 g of product from 
Example 2, 1 ml of 1 -mcthyI-2-pyrrolidono, 0.75 ml of acetonitrile, 0.20 g of sodium bicarbonate and 0.054 
g of ally! chloroformate to give 0.143 g of the desired product. 

1 H NMR (deDMSO + TFA): 6 4.65(d,2H, = CHCH 2 ), 5.25<d,1H, CH = CH 2 cis), 5.4{d,1H,CH = CH 2 trans), 6.0- 
(m,1H,CH 2 = CHCH 2 ), 8.1(s,1H,H-3), 9.1(s,1 Karomatic NH), 9.6 & 9.0(s,2H,CONH 2 ). 

Substantially following the methods described in detail hereinabove in Example 23, the compounds of 
this invention listed below in Examples 66-82 are prepared. Example 72 uses the appropriate anhydride 
rather than the acid chloride. 

Example 66 

[4S-(4a,12aa)]-4-(Dimethylamino)-9-[[(4-fluorophenoxy) acetyl]amino]-1 ,4,43,5,53.6,11 ,12a-octahydro-3, 10,1 2, 
12a-tetrahydroxy-7-iodo-1 ,1 1 -dioxo-2-naphthacenecarboxamide. 

Example 67 

[7S-(7a,103n)]-N-[9-(Amincc3rbonyl^ 

tetrahydroxy-10,12-dioxo-2-naphthacenylh2-thiopheneacetamide. 
Example 68 

[4S-(4a,12au)]-9-[[(Diethylamino)acetyl]aminoH,7-bis(dimethylamino)-1, 4,43,5,53,6,11 ,l2a-octahydro-3, 
1 0,1 2 : 1 2a-tetrahydroxy-1 ,1*1 -dioxo-2-naphthacenecarboxamide. 

Example 69 

[4S-{4a,12aa)]-4-(Dimethylamino)-1 ,4,43,5,53,6,1 1,12a-octahydro-3,10,12,12a-tetrahydroxy-7-iodo-9-[[- 
(methylthio)acetyl]amino]-1 ,1 1-dioxo-2-naphthacenecarboxamide. 

Example 70 

[4S-(4a ) 12a a )l-4-(Dimethylamtno)-1 ,4,43.5,53,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-7-[(1- 
methylethyl) amino]-1 ,1 1-dioxo-9-[(3,3.3-trichloro-1 -oxopropyl)amino]-2-naphthacenecarboxamide. 

Example 71 

[4S-(4a,12ao)H,7-Bis(dimethylamtno)-9-[(l,3-dioxo-3-phenylpropyl)amino]-l ,4,43,5,53,6,1 l,i2a-octahydro- 
3,10,12,1 2a-tetrahydroxy-1 : l2-dioxo-2-naphthacenecarboxamide. 
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Example 72 

[4S-(4a J 2aa)]-4j-Bis(dimeth^ 

3 t 10,12,12a-tetrafiydroxy-t,1 l-dioxo-2-naphthacenecarboxamide. 
Example 73 

[4S-(4a ,1 2aa)]-4-(Dimethy lamino)-1 ,4.48.5,53,6 ,1 1 ,1 2a-octahydro-3 ,1 0 ,1 2,1 2a-tetrahydroxy-1.11-dioxo-9-[[- 
(phenylsulfonyl)acetyl]amino>2-naphthacenecarboxamide. 

Example 74 

[7S-(7u J 0au)]-N-[9-(Aminocarto^ 

tetrahydroxy-4-iodo-10,12-dioxo-2-naphthacenyl]-5-methyl-2-furanacetamide. 
Example 75 

[7$-(7a ( 10aa)]-N-[9-(Aminora^ 

tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]-2-thiazoleacetamide. 
Example 76 

[7S-(7a,1 0aa)]-2-[[[9-(Ami^ 

tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]amino]carbonyl] benzoic acid. 
Example 77 

[7S-(7a J 0aa)]-N-[9-(Aminocato^ 

tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-3-methyl-2-oxo-1-imidazolidineacetamide. 
Example 78 

[7S-(7aJ0aa)]-N-[9-(Aminoc^ 

tetrahydroxy- \ 0, 1 2-dioxo-2-naphthacenyl]-5,6-dimethylpyra2inecarboxamide. 
Example 79 

[7S-(7a,1 0aa)]-N-[9-(Aminocarbonyl)-4.7-bis(dimethy lamino)-5.5a,6,6a,7 t 1 0,1 0a,1 2-octahydro-1 ,8,1 0a,1 1 - 
tetrahydroxy-1 0.1 2-dioxo-2-naphthacenyl]-3-methyl-3H-imidazo[4,5-b]pyridine-2-acetamide. 

Example 80 

[4S-(4a,12aQ)l-4.7-Bis(d'imethylamino)-1 ,4,48,5,53,6, 1 1,1 2a-octahydro-3.1 0,1 2,1 2a-tetrahydroxy- 1,11 -dioxo- 
9-[[{pentafluorophenyl)acetyl]amino]-2-naphthacenecarboxamide. 

Example 81 

[7S-<7aJ0aa)]-N-[9-(Aminoc#toonylM^ 

tetrahydroxy-4-iodo-10j2-dioxo-2-naphthaccnyl}-4-ethyl-2 ( 3-dioxo-l-pipera2inccartoxamido. 
Example 82 

[7S-(7a,1 0aa)]-N-[9-(Aminocarbonyl)-4,7-bis(dimethylamino)-5,5a.6,6a,7 f 1 0,1 0a,1 2-octahydro-1 ,8.1 0a,1 1 - 
tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-4-ethyl-2,3-dioxo-1-piperazinecarboxamide. 
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Examples 83-86 

Substantially following the methods described in detail hereinabove in Example 44, the compounds of 
this invention listed below in Examples 83-86 are prepared. 

Example 83 

[7S-(7aJ0aa)]-[2-[[9-Aminocarbony^ 

letrahydroxy-1.12-dioxo-2-naphthacenyl]amino]-2-oxo8thyl] carbamic acid 1.1-dimethylelhyl ester. 
Example 84 

[7S-[2(S').(7u ( 1 0aa)]]-[2-^ 

octahydro-l.8,10a,11-tetrahydroxy-10,l2-dioxo-2-nap acid 
1,1-dimethylethyl ester. 

Example 85 

[7S-[2(S*),(7o,10aa)]]-[2-[[9-(Aminocarbonyl)-4 ( 7-bis (dimethylaminohS^a.e^ay.lOJOa.^-octahydro-l : 8, 
10a t 1 1 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]amino]-2-oxo-1 -phenylethyi]carbamic acid 1 ,1- 
dimethylethyl ester, 

Example 86 

[7S-[2(S"),(7a,10aa)]]-[4-[[9-(Aminocarbonyl)-4,7-bis (dimethylaminoJ-S^a^.ea.^lO.IOa.^-octahydro-l : 8, 
10a t 11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]amino]-3-[[(l,1-dimethylethoxy)carbonyl]ami no ]-4- 
oxobutanoic acid 1,1-dimethylethyl ester. 

Examples 87-91 

Substantially following the methods described in detail hereinabove in Example 45, the compounds of 
this invention listed below in Examples 87-91 are prepared. 

Example 87 

[4S-(4a,12aw)]-9-[(Aminoacelyl)am^ 

3,10, 12,12a-tetrahydroxy-1,1 1-dioxo-2-naphthacenecarboxamide. 
Example 88 

[4S-(4a,9(S"),12aa)]-9-[{2-Amino-^ 

octahydro-3,1 0,1 2, 12a- tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide. 
Example 89 

[4S-(4a,9(S0,12aa)]-9-[(Aminophenylacetyl)amino]-4,7-bis{dimethy!amino)-1 ,4,4a,5,5a,6,11 .laa-octahydro- 
S.IO/^.^a-tetrahydroxy-l ,1 1-dioxo-2-naphthacenecarboxamide. 

Example 90 

[7S-[2(S^aJ0aa)]]-3-Amino-4-[[9-(am 

1 ,8,1 0a,1 1 -tetrahydroxy-1 0 : 1 2-dioxo-2-naphthacenyl] amino]-4-oxobutanoic acid. 
Example 91 

[7S-[2($Va.10aa)]]-4-[[9-(Aminoc^^ 

l0a-tetrahydroxy-l0,i2-dioxo-2-naphthacenyl]amino]-3-(dimethylamino)-4-oxobutanoic acid. 
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Examples 92-94 

Substantially following the m thods described in detail hereinabov in Example 47, the compounds of 
this invention listed b low in Examples 92-94 are prepared. 

Example 92 

[4S-(4a,l2aa)]-4-(Dimethylamino)-9-[[(2,2-dimethylpropyl)sulfonyl]amino ]- 1.4,4a, 5. 53,6.1 1 ,12a-octah yd ro- 
3,10,1 2,l2a-tetrahydroxy-7-[(1 -methylethyl)amino]-1 .1 1-dioxo-2-naphthacenecarboxamide. 

Example 93 

[7S-<7uJ0au)]-4-[[[9-(Aminocafc^ 10a,1l- 
tetrahydroxy-10.1 2-dioxo-2-naphthacenyl]amino] sulfonyljbutanoic acid. 

Example 94 

[4S-(4a,12aa)]-4-(Dimethylamino)9-[[(1 , 1-dimethylethy l)sulfonyl]amino]- 1,4, 43,5,53,6, 11,1 2a-octahydro- 
3, 1 0, 1 2,1 2a-tetraiiydroxy-7-iodo- 1,11 -dioxo-2-naphthacenecarboxamide. 

Example 95 

[4S-(4o,12aa)]-4J-Bis(dime%lam^ 

3,10,12.12a-tetrahydroxy-1 t 1l-dioxo-2-naphthacenecarboxamide sulfate 

The title compound is prepared by the procedure of Example 46, using 0.030 g of product from 
Example 45, 0.020 g of 10% palladium-on-carbon, 2.5 equivalents of acetaldehyde, 1.5 ml of 2-methox- 
yethanol and 0.175 ml of 2N sulfuric acid to give the desired product as a solid. 

Example 96 

Dimethylaminoacetyl chloride hydrochloride 



A mixture of 15 g of N.N-dimethylglycine hydrochloride (pulverized and dried in a vacuum oven at 45- 
50* C for 24 hours) and 13.85 ml of thionyl chloride is heated, very slowly, in a sand bath to 78* C and kept 
at this temperalure for 1 1/2 hours. Toluene is added to the mixture and the excess liquid is removed by 
pipette. This step is repeated several times. The solid is then transferred to a Buchner funnel, washed with 
methylene chloride and dried under vacuum at 50 *C for 24 hours to yield 14.2 g of the desired 
intermediate. 

Example 97 

[4S-(4alphaJ2aalpha)H,7-Bis(dimethyte^^ 

octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide dihydrochloride 

To a mixture of 6.68 g of 9-amino-4,7-bis(dimethylamino)-6-demethyI-6-deoxytetracycline in 120 ml of 
DMPU and acetonitrile is added 6.57 g of sodium carbonate. The mixture is stirred for 5 minutes, followed 
by the addition of 2.83 g of product from Example 96. The reaction is stirred for 1 hour, filtered and the 
filtrate is added slowly to a mixture of methylene chloride/dicthyl ether (1200 ml/400 ml). The solid is 
collected, dissolved in 250 ml methyl alcohol and added slowly to 1600 ml of methylene chloride. The 
precipitate is collected, washed with diethyl ether and dried to give 5.75 g of the desired product. 
MS(FAB): m/z 558 (M + H). 
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Exampl 98 

[4S-(4alpha ,1 2aalpha)]-9-[(Chloroacetyl)aminol-4 t 7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,- 
1 0, 1 2, 1 2a-t trahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamid dihydrochloride 

s 

To a room temperature solution of 0.334 g of 9-amino-4,7-bis(dimethyamino)-6-demelhyl-6-deox- 
ytetracycline sulfate, 6 ml of 1,3-dimethyl-3,4,5 ) 6-tetrahydro-2(lH)pyrimidinone l hereinafter called DMPU, 
and 2 ml of acetonitrile is added 0.31 8 g of sodium carbonate. The mixture is stirred for 5 minutes followed 
by the addition of 0.088 g of chloroacetyl chloride. The reaction is stirred for 30 minutes, filtered, and the 
70 filtrate added drowise to 100 ml of diethyl ether, containing 1 ml of 1M hydrochloric acid in diethyl ether. 
The resulting solid is collected and dried to give 0.340 g of the desired product. 
MS (FAB): m/z 549 (M + H). 

Example 99 

75 

[4S-(4aipha.1 2aalpha)]-9-[(Bromoacetyl)amino]-4,7-bis(dimethylamino)-1 ,4,4a,5.5a,6,1 1 ,1 2a-octahydro-3,- 
10.1 2,1 2a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide dihydrochloride 

The title compound is prepared by the procedure of Example 98, using 0.668 g of 9-amino-4,7-bis- 
20 (dimethylamino)-6-demethyl-6-deoxytetracycline sulfate, 6 ml of DMPU, 2 ml of acetonitrile, 0.636 g of 
sodium carbonate and 0.215 g of bromoacetyl chloride. Seven tenths of a gram of the desired product is 
obtained. 

MS(FAB): m/z 593 (M + H). 
25 Example 100 

[4S-(4alpha ) i2aalpha)]-9-[(Bromoacetyl)aminoH,7-bis(dimethylamino)o,4,4a,5,5a,6,n 
10,12, 12a-totrahydroxy-l ,1 l-dioxo-2-naphthacenecartX)xamide (free base) 

30 To 0.20 g of product from Example 99 in 3 ml of 1 ,3-dimethyl-2-imidazolidenone is added 0.30 g of 
sodium bicarbonate. The reaction is stirred at room temperature for 15 minutes and filtered. The filtrate is 
added to 15 ml of diethyl ether and the resulting precipitate is collected to give 0.150 g of the desired 
product as the free base. 

as Example 101 

[4S-(4alpha,12aalpha)3-9-[(Bromoa^ 

3,10,12.12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide monohydrobromide 

40 To a solution of 5.01 g of 9-amino-47-bis(dimethylamino)-6-demethyl-6-deoxytetracycline : 100 ml of 
DMPU and 25 ml of acetonitrile is added 5.0 g of sodium carbonate. The reaction is stirred, under argon, at 
room temperature for 5 minutes, followed by the addition of 3.03 g of bromoacetyl bromide. The stirring is 
continued for an additional hour. The solid is collected and the filtrate is added slowly to isopropyl 
alcohol/diethyl ether (200 ml/750 ml). The yellow solid is collected, washed with isopropanol and diethyl 

45 ether to give 5.77 g of the desired intermediate. 
MS(FAB):m/z 593 (M + H). 

Example 102 

so [4S-(4aipha,1 2aalpha?]-9-[(2-Bromo-1 -oxopronyl)aminoH,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a- 
octahydro-3,10,12,1 2a-tetrahydroxy-l ,1 t-dioxo-2-naphthacenecarboxamide hydrobromide 

The title compound is prepared by the procedure of Example 98, using 1.00 g of 9-amino-4,7-bis- 
(dimethylamino)-6-demethyl-6-deoxytetracycline, 1.0 g of sodium carbonate and 0.648 g of 2- 
55 bromopropionyl bromide to give 0.981 g of the desired product. 
MS(FAB): m/z 607 (M + H). 
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Example 103 

[4S-(4alphaJ2aalpha)h9-[(4-Bromo-1-oxobutyl)amino]-47-bis(dimethylam 

octahydro-3, 10,12,1 2a-te1rahyddroxy- 1,11 -dioxo-2-naphthacenecarboxamide dihydrochloride 

5 

The title compound is prepared by the procedure of Example 98, using 1.34 g of 9-amino-4,7-bis- 
(dimethylamino)-6-demethyl-6-deoxytetracycline sulfate, 1.3 g of sodium carbonate, 24 ml of DMPU, 8 ml of 
acetonitrile and 0.389 g of 4-bromobutyryl chloride to give 1.45 g of the desired product. 

io Example 104 

[4S-(4alpha,12aa!pha)}-4.7-Bis(dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1, 4,4a,5,5a,6.11,12a- 
octahydro-3,10,12 ( 12a-tetrahydroxy-l ,1 1-dioxo-2-naphthacenecarboxamide dihydrochloride 

rs To a solution of 0.15 g of product from Example 99 in 4 ml of DMPU is added 0.85 g of dimethylamine 
(40% in water). The reaction is stirred for 20 minutes followed by concentration in vacuo to remove any 
excess dimethylamine. The mixture is filtered and the filtrate added, dropwise. to 70 ml of isopropyl 
alcohol/diethyl ether (1:1). To this solution is added 1 ml of 1M hydrochloric acid/diethyl ether. The resulting 
precipitate is collected, washed with isopropyl alcohol and diethyl ether, and dried to give 0.1 1 g of the 

20 desired product. 

MS(FAB): m/2 558 (M + H), 

Example 105 



25 [4$-(4alpha,12aalpha)>47-Bis(dimethylami^ 

(methylamino)acetyl]amino]-1 ,1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride (331 ,256) 

A mixture of 0.1258 g of product from Example 99, 5 ml of 40% methylamine in water and 5 ml of 
methyl alcohol, under Argon, is stirred at room temperature for 30 minutes. The excess methylamine is 
30 removed in vacuo and the residue diluted with a small volume of methyl alcohol. The diluted reaction 
solution is added dropwise to 100 ml of diethyl ether containing 1 ml of I M hydrochloric acid in diethyl 
ether and 10 ml of isopropyl alcohol. The resulting solid is collected and dried to give 0.106 g of the desired 
product. MS(FAB): m/z 544 (M + H). 

Substantially following the methods described in detail herein above in Example 105, the compounds of 
35 this invention listed below in Examples 106-125 are prepared. 
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Exampl 1 26 

[7S-(7alphaJ0aalpha)>N-[2-[[9-(Am 

1 0a, 1 1 -tetrahydroxy- 1 0, 1 2-dioxo-2-n aphthae nyl]amino]-2-oxoethyl]glyctne phanylmethyl ester 
s — 

To 0.30 g of benzylglycine hydrochloride in 3 ml oF 1 ,3-dimethyl-2-imida2olidinone is added 0.60 g of 
sodium bicarbonate. The mixture is stirred at room temperature for 15 minutes and filtered. To the filtrate is 
added 0.20 g of product from Example 100. The reaction mixture is sirred at room temperature for 1 hour 
and then added to diethyl ether. The resulting solid is collected. 

10 

Example 127 

[7S-(7alpha,10aalpha)>N-[2-[[9-(^ 

1 0a.1 1 -tetrahydroxy- 1 0,1 2-dioxo-2-naphthacenyl]amino]-2-oxoethyi]glycine 

One-tenth of a gram of product from Example 126 in 10 ml of monomethyl ethylene glycol is reduced 
catalytically, in a Parr shaker, with 0.10 g of 10% palladium on carbon, ai 30 psi of hydrogen, for 2 hours. 
The reaction mixture is filtered and the filtrate concentrated to give 0.050 g of the desired product. 
CI-MS: m/2 588 (M + H). 

20 

General Procedure for the Preparation of Mannich Bases 

A mixture of 0.5 g of product from Example 117, 3 ml of t-butyl alcohol, 0.55 ml of 37% formaldehyde, 
and 0.55 ml of pyrrolidine, morphoiine or piperidine is stirred at room temperature for 30 minutes followed 
25 by heating at 100* C for 15 minutes. The reaction mixture is cooled to room temperature and triturated with 
diethyl ether and hexane. The solid is collected, washed with diethyl ether and hexane, and dried to give 
the desired product. 

In this manner the following compounds are made: 
30 Example 128 

[4S-(4alpha,12aalpha)h4,7-Bis(dimethy1amino)-9-[[(di methylamino)acetyl]amino3-1 ,4,43,5,53,6,1 1 ,12a-octahy 
dro-3.10,12,12a-tetrahydroxy-1,1 1-dioxo-N-(1 -pyrrol idinyl-methyi)-2-naphthacenecarpQxamide 

35 Example 129 

[4S-(4alpha,12aalpha)H.7-Bis(dimethylamino)-9-[[(di methylaminojacetyllaminol-l^^a.S^^J^^a-octa 
hydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-N-(4-morph olinyl-methyl)-2-naphthacenecarboxamide 

40 Example 130 

[4S-(4alpha,12aalpha)H.7-Bis(dimethylamino)-9-[[(di methylamino)acetyl]amino3-1 ,4,48,5,53,6,1 1,i2a-octahy 
dro^lO.^.^a-tetrahydroxy-ri 1-dioxo-N-(l-piperi dinylmethyl)-2-naphthacenecarboxamide 

45 Example 131 

[75-(7a1pha,10aa]pha)]-N-[9-(Amin^ 

1 0a,1 1 -tetrahydroxy- 1 0, 1 2-dioxo-2-napthacenyl]- 1 -azetidineaceta mide 

so The title compound is prepared by the procedure of Example 105 using 0.20 g of product form 
Example 99, 0.50 g of azetidine and 5 ml of DMPU to give 0.126 g of the desired product. 
MS(FAB): m/z 570(M + H). 
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Example 132 

[4S-(4alphaj2aalpha)]-9-[[(Cyc)obutylamino)-acetyl]aminoH>bis(dim thylaroinoH ,4,4a,5,5a, 6.1 1,1 2a- 
octahydro-3,10,12,12a-t trahydroxy- 1 , 1 1-dioxo-2-naphthacenecarboxamide hydrochloride 

To a solution of 0.200 g of 9-(bromoacelylamino)-7-dimethylamino-6-demelJiyl-6-deoxytetracyclin8 in 2 
ml of 1,3-demethyl-2-imidazolidinone is added 0.1 ml of cyclobutylamine. The resulting solution is stirred at 
room temperature for 45 minutes and then added to 50 ml of diethyl ether. An oil layer is formed and the 
diethyl ether layer is decanted and the oil is dissolved in 5 ml of 0.1 N methanolic hydrogen chloride. The 
resulting solution is added to 50 ml of diethyl ether, yielding 0.050 g of solid. 
MS(FAB): m/z 584(M+H) 

Claims 

1. A compound of the formula: 




OH 0 OH 0 




OH 0 OH 0 



wherein: 

X is selected from amino, NR'R 2 or halogen; the halogen is selected from bromine, chlorine, fluorine or 
iodine; 

and when X = NFVR 2 and R 1 = hydrogen. 

R 2 = methyl, ethyl, n-propyl, 1-methytethyl, n-butyl, 1-methylpropyi, 2-methylpropyl or 1.1- 
dimethyiethyl: and when R* = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl. 1 -methyl propyl or 2-methylpropyl; 
and when R 1 = n-propyl, 

R 2 = n-propyl, 1-meth'ylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 = 1-methylethyl, 

R 2 = n-butyl, 1 -methylpropyl or 2-methylpropyl; and when R 1 = n-butyl, 

W = n-butyl, 1 -methylpropyl or 2-methylpropyl; and when R 1 = 1 -methylpropyl, 

R 2 = 2-methylpropyl; 

R is selected from R*(CH 2 ) n CO- or R 4, (CH 2 ) n S0 2 s and when R = R*(CH 2 ) n CO- and n = 0, 
R 4 is selected from hydrogen; amino; monosubstitutcd amino selected from straight or branched (C ( - 
Csjalkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethylamino, ethyl(l -methylethyl)amino, monomethylbenzylamino, 
piperidinyl, morpholinyl, l-imidazolyi, 1-pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-(l ,2,4-triazolyl); straight or 
branched (Ci-C 4 )alkyl group selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methyl- 
propyl, 2-methylpropyl or 1 ,1-dimethylethyl; {C3-C G )cycloalkyl group selected from cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl; substituted (Ca-Csjcycloalkyl group (substitution selected from 
(Ci-Csjalkyl, cyano, amino or (Ci -C 3 )acyl); (C 6 -Cio)aryl group selected from phenyl, a-naphthyl or 0- 
naphthyl; substituted (CG-Cio)aryl group (substitution selected from halo, (Ci-C 4 )alkoxy, trihalo(Ci-Ca)- 
alkyl, nitro, amino, cyano, (Ci-C)alkoxycarbonyl, (d-C 3 )alkylamino or carboxy); (Cz-Csjaralkyl group 
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select d from benzyl, 1-phenylethyl, 2-ph nyl thyl or phenylpropyl; a-amino-(Ci-C*)alkyl group s - 
lected from aminomethyl, a-amino thyl, a-aminopropyl or a-aminobutyl; carboxy(C2-C4)-alkylarnino 
group selected from aminoacetic acid, a-aminobutyric acid or a-aminopropionicacid and their optical 
isomers; (Cy-Cgjaralkylamino group; (Ci-C4)alkoxycarbonylamino substituted (Ci -Chalky I group, sub- 
stitution selected from phenyl or p-hydroxyphenyl; a-hydroxy(Ci -C3)alkyl group selected from hydrox- 
ymelhyl, a-hydroxyethyl or a-hydroxy-1-methylethyl or a-hydroxy propyl; a-mercapto(Ci -C3>alkyl group 
selected from mercaptomethyl, a-mercaptoethyl, a-mercapto-1-methylethyl or ff-mercaptopropyl; halo- 
(Ci-C3)alkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with 
one N, 0, S or Se heleroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N. 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N : O, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; C;-aryl; substituted Ce-aryl 
(substitution selected from halo,(C--C*)alkoxy f trihalo(Ci-Ca)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ct -Cajalkylamino or carboxy); (Cz-Cnjaralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl, trifluoroacetyl, (C3-C6)- 
cycloalkylcarbonyl, (Cs-Cio)aroyl selected from benzoyl or naphthoyl, halo substituted (Ce-Cio)aroyl, 
(Ci-C*)alkylbcnzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic 
or saturated ring with one N, 0. S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 
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Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N, 0. S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; C&-aryl; substituted Cs-aryl 
(substitution selected from halo,(Ci-C4)alkoxy, trihalo(Ci-C3)aikyl, nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl, (Ci-C3>alkylamino or carboxy); <C7-C?)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
(Ci -C4)alkoxy carbon y I group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxy carbon y I or allyloxycarbonyl; vinyi or substituted vinyl 
group [substitution selected from (Ci-Ca)alkyl group, halogen, (Ce-Cio)aryl group selected from phenyl, 
a-naphthyt, 0-naphthyi, substituted (Cs-Cio)aryl group (substitution selected from halo, (Ci-GOalkoxy, 
trihaJo(Ci-Ca)alkyl, nitro. amino, cyano, (Ci-COalkoxycarbonyl, (Ci -Cs)alkylamino or carboxy), haio(Ci- 
C3)alkyi group, a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, 0, S or Se ]; 

(Ci-Cft)alkoxy group; C^-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci-COalkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-C3)alkylamino); (Cz-do)- 
aralkyloxy group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci -C4 )alkyl, cyano, 
carboxy, or (C$-Cio)aryl selected from phenyl, a-naphthyl or £-naphthyl); F^R b amino(Ci-COalkoxy 
group, wherein R°R b is a straight or branched (Ci-COalkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 )n, n = 2-6, or -(CHbkWiCHfek- 
wherein W is selected from -N(Ci -C3)alkyl [straight or branched], -NK -NOB [B is selected from 
hydrogen or (Ci-C 3 )alkyl), O or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (C1- 
C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methyjpropyl, 
or 1,1-dimethylethyl or R*R b is (CH 2 ) n , n = 2-6, or -(CH 2 )2 W(CH 2 ) 2 - wherein W is selected from -N(Ci- 
C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci -Ca)alkyl], O or S; 
and when R = R 4 (CH 2 ) n CO- and n = i-4, 

R* is selected from hydrogen; amino; straight or branched (Ci-C+Jalkyl group selected from methyl, 
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ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1 -dim ethyl ethyl; (Ca-Ce)- 
cycloalkyl group selected from cyciopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted (Ca-Cc)- 
cycloaJkyl group (substitution selected from (Ci-C3)alkyl, cyano, amino or (Ci-C3)acyl); (Cc-Cio)aryl 
group selected from phenyl, a-naphthyl or j8-naphthyl; substituted(C;-Ci 0 )aryl group (substitution 
selected from halo, (Ci-C^alkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-C*)alkoxycarbonyl, (Ci- 
C3)alkylamino or carboxy); (C7-C9)aralkyl group; acyloxy or haloacyloxy group selected from acetyl, 
proptonyl, chloroacetyl, trichloroacetyl, (Cs-COcycloalkylcar- bonyl (Ce-Cio)aroyl selected from benzoyl 
or naphthoyl, halo substituted (C6-Ci 0 )aroyl, (Ci-C 4 )alkyi benzoyl, or (heterocycle)carbonyl. the 
heterocycle selected from a five membered aromatic or saturated ring with one N, 0, S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z a N ; O, S or Se , 

or a five membered aromatic ring with two N p O, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




2 or Z 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; C»-aryl; substituted Ch-aryl 
(substitution selected from halo,(C- -COalkoxy. trihalo(Ci -Ca)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyi, (Ci-Ca)alkylamino or carboxy); (Cz-CaJaraJkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-C*)alkoxy group; Ct-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from haJo, (Ci -Chalky I, nitro, cyano, thiol, amino, carboxy, di(Ci-C 3 )alkylamino); (C7-C10)- 
araikyloxy group; (Ci-C 3 )alkylthio group selected from mothylthio, ethylthio, propylthio or allylthio; C 6 - 
arylthio group selected from phenylthio or substituted phenylthio (substitution selected from halo, (Ci - 
Cijalkyl. nitro, cyano, thiol, amino, carboxy, di(Ci-C 3 )alkylamino); C&-arylsulfonyl group selected from 
phenylsulfonyl or substituted phenylsulfonyl (substitution selected from halo, (Ci-C*)alkoxy ! trihalo(Ci- 
C 3 )alkyl, nitro, amino : cyano, (Ci-C*)alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (Cz-Csjaralkylthio 
group; a heterocycle group selected from a five membered aromatic or saturated ring with one N, O, S 
or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 
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Z = N, O, S or Se , 

or a five membered aromatic ring with two N, O.S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; C&-aryl; substituted Cs-aryl 
(substitution selected from halo,(Ci -Ci )alkoxy. trihalo(Ci-C3)alkyl. nitro, amino, cyano, (Ct-d)- 
alkoxycarbonyl, (Ci -C 3 )alkylamino or carboxy); (C 7 -C E )aralkyl group selected from benzyl, l- 
phenylethyl, 2-phenylethyI or phenytpropyl) 

or a six membered aromatic ring with one to three N, 0,S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
hydroxy group; mercapto group; mono- or di-straight or branched chain (Ci-COalkylamino group 
selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methyl propyl, 2-methylpropyl. 1.1- 
dimethylethyl. 2-methylbutyi, 1,1-dimethyipropyl. 2,2-dimethylpropyl. 3-methylbutyl, n-hexyl, 1-methyl- 
pentyl. 1,1-dimethylbutyl. 2.2-dimethylbutyl, 2-methylpentyl. 1,2-dimethylbutyl. 1.3-dimethylbutyl or 1- 
methyl-1-ethylpropyl amino; (C2-Cs)azacycloalkyl group; carboxy(C2-C4)alkylamino group selected from 
aminoacetic acid, a-aminopropionic acid, a-aminobutyric acid and their optical isomers; a-hydroxy(Ci- 
C 3 )alkyl group selected from hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-methylethyl or a-hydrox- 
ypropyl; halo(Ci-C3) alky) group; acyl or haloacyl group selected from acetyl, propionyi, chioroacetyl, 
trifluoroacetyl, (C s -Cb)cycloalkylcarbonyl, ((VCiu)aroyl selected from benzoyl or naphthoyl, halo substi- 
tuted (C6-C-o)aroyl, (Ci-C4)alky I benzoyl, or (heterocycle)carbonyl t the heterocycle selected from a five 
membered aromatic or saturated ring with one N : 0, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 

Z = N, O, S or Se , 
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or a five membered aromatic ring -with two N, 0, S or Se heteroatoms optionally having a b nzo or 
pyrido ring fused thereto: 

Z or Z 1 - N, 0. S or Se . 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (C t -Chalky I; Cs-aryl; substituted (Vary I 
(substitution selected from halo,(C- -C*)alkoxy, trihalo(Ci -C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, <Ci-Ca)alkylamino or carboxy); (C7-Ca)aralkyl group selected from benzyl. 1- 
phen/lethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-C+Jalkoxycarbonylamino group selected from tert-butoxycarbonylamino, allyloxycarbonylamino, 
methoxycarbonylamino, ethoxycarbonylamino or propoxycarbonylamino; (Ci -C^alkoxycarbonyl group 
selected from methoxycarbonyl, ethoxycarbonyl, straight or branched propoxycarbonyl t allyioxycarbonyl 
or straight or branched butoxycarbonyl; R a R b amino(Ci-C*)alkoxy group, whereinR a R b is a straight or 
branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyi t 1-methyiethyl, n-butyl, t-methylpropyl, or 
2-methylpropyl or R a R b is (CH 2 ) ni n =2-6. or 

-(CH 2 ) 2 W(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci-C 3 )alkyl], O or S; or R*R b aminoxy group, wherein R*R b is a straight or 
branched (Ci-Gi)alkyl se t ec t e d from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-melhylpropyl, 2- 
methylpropyi or R a R b is (CH 2 ) n , n =2-6, or 

-(CH 2 )2W(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci-C3)aikyl] ( 0 or S; 
and when R = R 4 (CH 2 )nS02- and n = 0, 

R 4 is selected from amino; monosubstituted amino selected from straight or branched (Ci-Cg)- 
alkylamino, cyclopropyiamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino se- 
lected from dimethylamino, diethylamino, ethyl(l-methylethyl)amino, monomethylbenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyi, 1-pyrroiyi, 1 -{1 ,2,3-triazolyl) or 4-(1,2,4-triazolyl); straight or 
branched (d-COalkyl group selected from methyl, ethyl, n-propy!, 1-methylethyl, n-butyl, 1-methyl- 
propyl, 2-methylpropyl or 1,1-dimethylethyl; (C 3 -G,)cycloalkyl group selected from cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl; substituted (C 3 -C6)cyctoalkyl group (substitution selected from 
(Ci-C3)alkyl, cyano, amino or (Ci-C3)acyl); (Cs-Cio)aryl group selected from phenyl, a-naphthyl or 0- 
naphthyl; substituted (C&-Ci 0 )aryl group (substitution selected from halo, (C -COalkoxy, trihalo(Ci -C 3 )- 
alkyl, nitro, amino, cyano, (Ci-C 4 )alkoxycarbonyl. (Ci-C3)alkylamino or carboxy); (C7-C 9 )aralkyl group; 
halo(Ci-C3}alkyl group; a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 
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Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heleroaloms optionally having a beiuo or 
pyrido ring fused thereto: 




2 or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -Chalky!; C6-aryl; substituted C*-aryl 
(substitution selected from halo,(Ci -d )a]koxy. trihalo{Ci-C 3 )a!kyl, nitro, amino, cyano, (C1-G1)- 
alkoxycarbonyl, (Ci -C 3 )a1kylamino or carboxy); (C7-C 5 )aralkyl group selected from benzyl, l- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
R ft R b amino(Ci-C A )alkoxy group, wherein R a R b is a straight or branched (Ci-COalkyl selected from 
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl. or 2-methylpropyl or Fr*R b is (CH2) n . 
n=2-6. or -(CH 2 )2W-(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, 
■NOB [B is selected from hydrogen or (Ci -C:-)alkyl],0 or S; or R a R h aminoxy group, wherein R a R b is a 
straight or branched (Ci -Chalky! selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1- 
methylpropyl. or 2-methyl- propyl or R a R t> is (CH?) nt n = 2-6, or -(CH^>^W(CH^)y- wherein W is selected 
from -N(CTC 3 )alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci -C 3 )alkyl], O 
or S; 

and when R = R 4 '(CH>) n S0 2 - and n= 1-4, 

R 4 is selected from hydrogen; straight or branched (Ci-C*)alkyl group selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl, 1-methylpropyi, 2-methylpropyl or 1,1-dimethylethyl; (Ci-COcarboxyalkyl 
group; (C 3 -C6)cycloalkyl group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; 
substituted (C 3 -C 6 )cycloalkyl group (substitution selected from (Ci-C 3 )alkyl, cyano, amino or (Ci-C 3 )- 
acyl); (C<>-Cio)aryl group selected from phenyl, a-naphthyl or £-naphthyl; substituted (C6-Cio)aryl group 
(substitution selected from halo, {Ci-C*)alkoxy, trihalo(Ci -C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl. (Ci-C 3 )alkylamino or carboxy); {C? )aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl; (Ci-C^)alkoxy group; Ce-aryloxy group selected from 
phenoxy or substituted phenoxy (substitution selected from halo, (Ci-C3)alkyl, nitro, cyano, thiol, amino, 
carboxy, di(Ci -C 3 )alkylamino);(C7-Cio)aralkyloxy group; R°R b amino(Ci-C4)alkoxy group, wherein R°R b 
is a straight or branched (Ci-C4)alkyl selected from methyl, ethyl n-propyl, 1-methylethyl, n-butyl, 1- 
methylpropyl, or 2-methylpropyl or R°R b is (CH 2 ) n , n=2-6, or -(CH 2 ) 2 W(CH2) n - wherein W is selected 
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from -N(Ci-C 3 )aIkyl [straight or branch d], -NH, -NOB [B is selected from hydrogen or (Ci-Cs)alkyl]. O 
or S; or R°R b arninoxy group, wherein R a R h is a straight or branched (Ci-C*)alkyl selected from methyl, 
ethyl, n-propyl. 1 -methylethyl. n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R h is (CH2) n . n=2-6, or 
-(CH 2 )2W(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci-C 3 )alkyl], O or S; 

(Ci-CaJalkylthio group selected from methylihio, elhylthio or n-propyKhio; Cs-arylthio group selected 
from phenylthio or substituted phenyithio (substitution selected from halo, (Ci -C 3 )alkyl, nitro, cyano, 
thiol, amino, carboxy, di(Ci -C 3 )alkylamino); (C7-Cs)aralky1thio group; a heterocycle group selected from 
a five membered aromatic or saturated ring with one N, 0. S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 



Z = N, O.Sor Se , 

or a five membered aromatic ring with two N, o, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N : 0, S or Se . 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-COalkyl; ' Cs-aryl; substituted C^-aryl 
(substitution selected from halo,(C- -C«.)alkoxy, trihalo(Ci -C 3 )alkyl. nitro, amino, cyano, (d-C*)- 
alkoxycarbonyl, (Ci -C 3 )alkylamino or carboxy); (C 7 -C<i)araJkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0,S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
hydroxy group, mercapto group; mono- or di- straight or branched (C -C$)alkylamino group selected 
from methyl, ethyl, n-propyl, 1 -methylethyl . n-butyl, 1-methylpropyl, 2-methylpropyl, 1 ,1-dimethylethyl, 
2-methylbutyl, 1,1-dimethyipropyl, 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methylpentyl, 1,1- 
dimethylbutyl, 2,2-dimethylbutyl, 2-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or 1-methyM- 
ethylpropyl amino; halo(Ci-C 3 )alkyl group: acyl or haloacyl group selected from acetyl, propionyl, 
chloroacetyl, trifluoroacetyl (C 3 -Ce)cycloalkylcarbonyl f (Cfe-Cio)aroyl selected from benzoyl or naph- 
thoyl, halo substituted (Co-Cio)aroyl. (Ci-C4)alkylbenzoyl, or (heterocycle)carbonyl, the heterocycle 
selected from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally 
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having a b nzo or pyrido ring fused thereto: 



Z = N, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




2 or Z 1 = N, 0, S or Se , 

or a five mcmbcrcd saturated ring with one or two N, O, S or So heteroatoms and an adjacent 
appended 0 heteroatom; 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; C&-aryl; substituted Ce-aryl 
(substitution selected from halo,(Ci-C4)alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, {Ci-C3>alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N. 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
(Ci-COalkoxycarbonyl group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
propoxycarbonyl, allyloxycarbonyl or straight or branched butoxycarbonyl; 

R 5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (Cb-Ciu)aryl group selected from phenyl, a-naphthyl or /9-naphthyl; (C/-C*)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 
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Z or Z 1 = N : O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; Cs-aryl: substituted Cs-aryl 
(substitution selected from halo 1 (C--U)alkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, <Ci -C 3 )alkylamino or carboxy); (C7-Cg)aralkyl group SGloctod from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0 : S or Se heteroatoms and an adjacent appended O heteroatom; or 
-(CH2) n COOR 7 where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C3)alkyl group 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (Ce-Cio)aryl group selected from phenyl, «- 
naphthyl or £-naphthyl; 

R 6 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (Co-Cojaryl group selected from phenyl, a-naphthyl or 0-naphthyl; (C7-Co)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



Z or Z 1 = N ; O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 
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(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; C&-aryl; substituted C&-aryl 
(substitution selected from halo,(Ci-C*)alkoxy, trihalo(Ci -Cajalkyl, nitro, amino, cyano. (Ci-C*)- 
alkoxycarbonyl. (Ci-C3)alkylamino or carboxy); (C7-Cs)araikyl group selected from benzyl, 1- 
phenylethyi, 2-phenylethy! or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; or 
-(CH 2 ) n C00R 7 ' where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C3)alkyl 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (Ce-Cio)aryl selected from phenyl, a-naphthyl 
or 0-naphthyl; with the proviso that R 5 and R 6 cannot both be hydrogen; 

or R b and R b taken together are -(Chfe^WfCKfek-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, 
-N(Ci-C3)alkyl (straight or branched], -N{Ci-C<.)alkoxy, oxygen, sulfur or substituted congeners selected 
from (L or D)proline, ethyl(L or DJprolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 1, wherein: X is selected from amino, NR'R 2 , or halogen; the 
halogen is selected from bromine, chlorine, fluorine or iodine; 
and when X = NR 1 R 2 and R 1 = hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1- 
dimethylethyl; and when R 1 = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
R is selected from R*(CH 2 )hCO- or R 4 '(CH 2 ) n S02-; and when R = R*(CH 2 ) n CO- and n =0, 
R* is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci- 
COalkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethylamino, ethyl(1-methylethyl)amino, monomethylbenzylamino, 
piperidinyl, morpholinyl, HmidazolyL 1-pyrrolyl, l-(l,2,3-triazolyl) or 4-(l,2,4-triazolyl); straight or 
branched (Ci-COalkyl group selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyl- 
propyl or 2-methylpropyl; (C3-Cs)cycloalkyl group selected from cyclopropyl, cyclobutyl, cyclopentyl or 
cyclohexyl; substituted (Cb-Ctjcycloalkyl group (substitution selected from (Ci-C3)alkyl, cyano, amino 
or (Ci-C3)acyl); (Ce-Cicjaryl group selected from phenyl, a-naphthyl or ^-naphthyl; substituted (Ce- 
Cio)aryl group (substitution selected from halo,(Ci-COalkoxy t trihalo(Ci-C3)alkyl. nitro, amino, cyano. 
(Ci-COalkoxycarbonyl, (Ci -Csjalkylamino or carboxy); a-amino(Ci-Ci)alkyl group selected from 
aminomethyl, or-aminoethyl, a-aminopropyl or a-aminobutyl; carboxy (C2-C4)alkylami no group selected 
from aminoacetic acid, u-aminobutyric acid or u-aminopropionic acid and their optical isomers; (C7-C9)- 
araikylamino group; (fci-C^Jalkoxycarbonylamino substituted (Ci-C 4 )alkyl group, substitution selected 
from phenyl or p-hydroxyphenyi: a-hydroxy(Ci-C3)aikyl group selected from hydroxy methyl, a-hydrox- 
yethyl or a-hydroxy-1-methylethyi or a-hydroxypropyl; halo(Ci -Ca)alkyl group; a heterocycle group 
selected from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally 
having a benzo or pyrido ring fused thereto: 



2 = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




0 r 
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Z or V = N. O, S or Se . two N 0, S or Se heteroatoms and an adjacent 

or a Hva umbered saturated ring «fh one or two N. 
appended O heteroatom: 



20 



30 






u w ,r r^alkvl- Cs-aryl: substituted U-aryl 

u«*» 



f^S^^S (COa^y. 9 ro uP -.acted from benzy. 

SSSSfc^ ? -rrS. to *ree N. 0, S or Se _s, or a * — 

I a six membered aromat,c nng ^ one to * and an adjacent ap pende 0 ; 

saturated ring with one or two N O. 8 « Se he er chloroace ,yl, trrfluoroacetyl, (CjCs) 

i haioacvl aroup selected from aceiyu ^'"7 nr ' ha io substituted (Cs-Ciojaroy 1 , 

or saturated ring with one N, ^ or o 
thereto: 




or 



40 



■ Z = N. 0, S or Se . ^ s or Se heteroatoms optionally having a benzo or 

or a five membered aromatic ring «th two N. 0, S 
pyrido ring fused thereto: 



45 
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50 



55 



Z or V = N. 0, S or Se , two N O S or Se heteroatoms and an adjacent 

or a five membered saturated ring w,th one or two N. O, 
appended O heteroatom: 



147 



EP0 536 515 A1 




(A is selected from hydrogen; straight or branched (Ci -C* )alkyl; Ce-aryi; substituted (Vary I 
(substitution selected from halo,{Ci-C 4 )alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (d-C*)- 
alkoxycarbonyl, (Ci-Cajaikylamino or carboxy); (C7 -Cs )aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-C<i)alkoxycart>onyl group selected from methoxycarbonyl. ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxycarbonyl or aliyloxycarbonyi; vinyl or substituted vinyl 
group [substitution selected from (d-CaJalkyl group, halogen, (C&-Cio)aryl group selected from phenyl, 
a-naphthyl, tf-naphthyl, substituted (Ce-Cio)aryl group (substitution selected from halo, (Ci-COalkoxy, 
trihalo(Ci-C3)alkyi, nitro, amino, cyano, (Ci-C*)alkoxycarbonyl, (Ci-C s )alkylamino or carboxy), halo(Ci- 
Ca)alkyl group, a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



2 = N, O, S or Se ]; 

(C1 -C4 )alkoxy group; C&-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci-Ci )alkyl, nitro. cyano, thiol, amino, carboxy, di(Ci-C3)alkyfamino); (C7-C10)- 
aralkyloxy group; vinyloxy or substituted vinyloxy group (substitution selected from (d -C^alkyl, cyano, 
carboxy, or (Ct-Cio)aryl selected from phenyl, a-naphthyl or j3-naphthyl); R^aminofCi-COalkoxy 
group, wherein R*R b is a straight or branched (Ci-C>i)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n> n=2-6, or -(CHskWlCKfefe- 
wherein W is selected from -N(Ci-C3)alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-Ca)aikyl], 0 or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci- 
d)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyi, or 2-methylpropyl 
or R a R b is (CH 2 ) n . n = 2-6. or -(CHsfeWtCHsfe- wherein W is selected from -N(Ci-C 3 )alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci-C 3 )alkyl], 0 or S; and when R = R 4 (CH 2 )- 
„C0- and n = 1-4, 

R* is selected from hydrogen; (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; amino; monosubstituted amino selected from straight or branched (Ci-CeJalkylamino, 
cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from 
dimethylamino, diethylamino, ethyl(1-methylethyi)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyi, 1-pyrrolyl. 1-(1,2,3-triazoIyl) or 4-(1 ,2.4-triazolyi); (C&-Cio)aryl group selected 
from phenyl, a-naphthyl or 0-naphthyl; substituted (CVCioJaryl group (substitution selected from halo, 
(d-COalkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (C1 -C 4 )alkoxycarbonyi, (Ci -C 3 )alkylamino or 
carboxy); acyloxy or haloacyloxy group selected from acetyl, propionyl, chloroacetyl, trichloroacetyl, 
(C3-C E )cycloalkylcarbonyl, (Ce-Cio)aroyl selected from benzoyl or naphthoyl, halo substituted (Cs-Cio)- 
aroyl, (Ci-COalkylbenzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring 
fused thereto: 
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Z = N, O, S or Se . 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a beruo or 
pyrido ring fused thereto: 



Z or Z 1 = N : 0, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; c s -aryl; substituted (Varyl (substitution 
selected from haIo,(Ci-C< )alkoxy, trihalo(C- -QOalkyl, nitro, amino, cyano, (Ci-d )aikoxycarbonyl, (Ci- 
C3)alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or 
phenylpropyl) 

or a six membered aromatic ring with one to three N. 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-Ci)alkoxy group; R 9 R b amino(Ci-Ct)alkoxy group, wherein R 8 R b is a straight or branched (Ci-C*)- 
alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or 
R a R b is (CH 2 ) n , n = 2-6. or -(CHs^WfCHfefc;- wherein W is selected from -N(Ci -C 3 )alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or <Ci -C3>alkyl], 0 or S; or R n R h aminoxy group, 
wherein R a R b is a straight or branched (Ci-COalkyl selected from methyl, ethyl, n-propyl t 1- 
methylethyl, n-butyi, 1-methylpropyl, or 2-methylpropyl or R a R b is (CHy) n , n=2-6, or -(CH^)^W-(CH^)y- 
wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-Csjalkyl], 0 or S; C&-aryloxy group selected from phenoxy or substituted phenoxy 
(substitution selected from halo, (Ci-Cijalkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-Ca)alkylamino); 
(Ci-C 3 )alkylthio group selected from methylthio, ethylthio, propylthio or allylthio; Cs-arylthio group 
selected from phenylthio or substituted phenylthio (substitution selected from halo, (Ci -Chalky!, nitro, 
cyano, thiol, amino, carboxy, di(Ci-C3)a!kylamino); Cs-arylsulfonyl group selected from phcnylsulfonyl 
or substituted phenylsulfonyl (substitution selected from halo, (Ci-C4)alkoxy, trihalo(Ci-C 3 )alkyl, nitro, 
amino, cyano, (Ci-COalkoxycarbonyl, (CrC3)alkylamino or carboxy); a heterocycle group selected from 
a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 





A 



A 



149 



EP 0 536 51S A1 



Z = N, O. S or Se 

or a five membered aromatic ring with two N, O.S or Se heteroatoms optionally having a benzo or 
io pyrido fused thereto: 



75 




2 or Z 1 s N, O, S or Se 

20 or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 



26 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; C&-aryl; substituted (Varyl 
(substitution selected from halo,(Ci -COa'koxy, trihalo(Ci-C3)aikyl. nitro, amino, cyano, (Ci-Ci)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C 7 -C s )aralkyl group selected from benzyl, 1- 

us phenylethyl. 2-phenyIethyl or phenyl propyl) 

or a six membered aromatic ring with one to three N, 0,S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
hydroxy group; a-hydroxy{Ci-Cs)alkyl group selected from hydroxy methyl, a-hydroxyethyl or a- 
hydroxy-1-methylethyl or a-hydroxypropyl; halo(Ci-C3)alkyl group; acyl or haloacyl group selected from 

40 acetyl, propionyl. chloroacetyl, trifiuoroacetyl, (Ca-C&Jcycloaikylcarbonyl, (Cc-Cio)aroyl selected from 
benzoyl or naphthoyl, halo substituted (Ct-Cio)aroyl, (Ci -C4 )alkylbenzoyi.or (heterocycle)carbonyl, the 
heterocycle selected from a five membered aromatic or saturated ring with one N, 0, S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto: 

45 

$ " <7 

50 

Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 

55 
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Z or Z 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; Cs-aryl; substituted Ce-aryl 
(substitution selected from halo.(C -C*)alkoxy, trihalo(Ci -C 3 )a!kyl, nitro, amino, cyano, (C|-C 4 )- 
alkoxycarbonyl, (Ci -Cajalkylamino or carboxy); (C7-Cg)araJkyl group selected from benzyl, 1- 
phenyiethyl, 2-phenylethyl or phenylpropyl) 

or a six rnembered aromatic ring M\h one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-C4)alkoxycarbonyiamino group selected from tert-butoxycarbonylamino, allyloxycarbonylamino, 
methoxycarbonylamino, ethoxycarbonylamtno or propoxycarbonylamino; 
and when R = R 4, (CH 2 )nS0 2 - and n = 0, 

R 4 ' is selected from amino; monosubstituted amino selected from straight or branched (Ci-Cc)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino se- 
lected from dimethylamino, diethylamino, ethyl(1-methylethyl)amino, monomethylbenzylamino, 
piperidinyl. morpholinyl, 1-imidazolyl, 1-pyrralyl, 1 -(1 ,2,3-triazolyl) or 4-(1.2,4-triazolyl); straight or 
branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; (Ce-Cio)aryl group 
selected from phenyl, a-naphthyl or 0-naphthyl; substituted (Cs-Ciojaryl group (substitution selected 
from halo, (C- -djalkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (C1-C1 )alkoxycarbonyl, (Ci-C 3 )- 
alkylamino or carboxy); a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = K 0, S or Se , 

or a five membered aromatic ring with two N ( O, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N ; O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 
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^ or 
0 




0 



A 



A 



(A is selected from hydrogen; straight or branched (Ci -C 4 )alkyl; C 6 -aryl; substituted Cc-aryl 
(substitution selected from halo.(Ci -COalkoxy, triha1o(0 -Cajalkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
and when R = R" ( (CH 2 ) n S02- and n= 1-4. 

R a is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (C1- 
Ce)alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethylamino, ethyl{1 -methylethyl)amino. monomethyl benzyl amino, 
piperidinyi, morpholinyl, 1-imidazolyl, 1-pyrrolyl, ,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ci-C3)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; (Cs-Cojaryi group 
selected from phenyl, a-naphthyi or £-naphthyl; substituted (Ge-Ciojaryl group (substitution selected 
from halo, (Ci-C 4 )alkoxy t trihaio(Ci-C a )alkyl, nitro. amino, cyano, (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (C1 -C4 )alkoxy group; Ce-aryloxy group selected from phenoxy or substituted 
phenoxy (substitution selected from halo, (Ci-C4)alkyl, nitro cyano, thiol, amino, carboxy, di(Ci-C 3 )- 
alkylamino); (C 7 -C*o)aralkyloxy group; (Ci-COcarboxyalkyl group; 

R 5 is selected from hydrogen; straight or branched (Ci-Ca)aJkyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (Ce-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; (Cz-Cs)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N. O, S or Se . 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



Z or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se hotoroatoms and an adjacent 
appended 0 heteroatom: 
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(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; Cs-aryl; substituted C«-aryl 
(substitution selected from halo,(C- -C*)alkoxy, trihalo(Ci -C3>alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)aikylamino or carboxy); (C7-C9)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; or 
-(CH 2 ) n COOR / where n = 0-4 and R' is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group 
selected from methyl, ethyl, n-propyi or 1-methylethyl; or (Cs-Cio)aryl group selected from phenyl, a- 
naphthyl or 0-naphthyl; 

R 5 is selected from hydrogen; straight or branched (Ci-Cajaikyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (C&-CiD)aryl group selected from phenyl, a-naphthyi or 0-naphthyl; (C7-C9)- 
aralkyl group; a hctcrocyclc group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = IM, 0, S or Se , 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a ben2o or 
pyrido ring fused thereto: 




Z or Z 1 = N : O, S or Se . 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -Chalky!; C;-aryl: substituted Ce-aryl 
(substitution selected from halo,(C- -COalkoxy, trihalo(Ci -C a )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci -Co)alkylamino or carboxy); (C7-Co)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 
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or a six membered aromatic ring with one to three N, O, S or S heteroatoms, or a six m mb red 
saturated ring with one or two N, 0, S or Se net roatoms and an adjacent appended 0 het roatom; or 
(CH 2 ) n COOR 7 ' where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-CsJaikyI 
sel cted from methyl, ethyl, n-propyl or 1-methylethyl; or (C&-Cio)aryl selected from phenyl, a-naphthyl 
or 0-naphthyl; with the proviso that R 5 and R 6 cannot both be hydrogen; 

or R 5 and R 6 taken together are -(Cf-h^WfCKfefe-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, 
-N(Ci-C 3 )alkyl [straight or branched], -N(Ci-C<.)alkoxy, oxygen, sulfur or substituted congeners selected 
from (L or DJproline. ethyl(L or D)prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 1, wherein: X is selected from amino, NR'R 2 , or halogen; the 
halogen is selected from bromine, chlorine, fluorine or iodine; 
and when X = NR 1 R 2 and R 1 = hydrogen, 

R 2 = methyl, ethyl. n-propyl : 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1- 
dimethylethyl; and when R 1 = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl. 1-methylethyl, n-butyl. 1-methylpropy! or 2-methylpropyl; 
R is selected from R*(CH 2 )nC0- or R 4 '(CH 2 ) n S02-; and when R = R*(CH 2 )„CO- and n =0, 
R 4 is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci- 
Cejalkylamino, cyclopropylamino, cyclobutylamino, benzyiamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethylamino, ethyl(1-methylethyl)amino, monomethylbenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, l-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-mothylcthyl; (Ca-Cejcycloalkyl 
group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted (C3-Cs)cycloalkyl 
group (substitution selected from (C- -Chalky!, cyano, amino or (Ci-C3)acyl); (C6-Cio)aryl group 
selected from phenyl, a-naphthyl or 0-naphthyl; substituted (C6-C t o)aryl group (substitution selected 
from halo,(Ci-C*)alkoxy,trihalo(Ci-C3)alkyl, nitro. amino, cyano, (Ci-C4)alkoxycarbonyl, (Ci-C a )- 
alkylamino or carboxy); a-amino(Ci-C+)alkyl group selected from aminomethyl, a-aminoethyl, a- 
aminopropyl or a-aminobutyl; carboxy (C2-C 4 )alkylamino group selected from aminoacetic acid, a- 
aminobutyric acid or a-aminopropionic acid and their optical isomers; (Cz-Csjaralkylamino group; (Ci- 
C4)alkoxycarbonylamino substituted (Ct-C4)alkyl group, substitution selected from phenyl or p-hydrox- 
yphenyl; a-hydroxy(C* -C3)alkyl group selected from hydroxy methyl, a-hydroxyethyl or a-hydroxy-1- 
methylethyl or a-hydroxypropyl; halo(Ci-C 3 )alkyl group; a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N. 0. S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




2 or Z 1 = N, O. S or Se . 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 
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(A is selected from hydrogen; straight or branched (Ci -Chalky!; Cs-aryl; substituted Cfc-aryl 
(substitution selected from ha!o,(C- -djaikoxy, trihalo(Ci -Ca)alkyl, nitro, amino, cyano, . (Ci-C^J- 
alkoxycarbonyl, <Ci -Ca)alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl. 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N t 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
acyl or haioacyl group selected from acetyl, propionyl, chloroacetyl, trifluoroacetyl, (C3-C&)- 
cycloalkylcarbonyl, (Cs-Cio)aroyl selected from benzoyl or naphthoyl. halo substituted (Ct-Ci 0 )aroyL 
(Ci-C^Jalkylbenzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic 
or saturated ring with one N, 0 : S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 



$ •• 0 

Z = N : O, S or Se , 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 

Xi> id 2 

Z or Z 1 = N, O. S or Se . 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched {Ci-C 4 )alkyl; C 5 -aryl; substituted Ce-aryl 
(substitution selected from halo,(C* -C*)alkoxy, trihalo(Ci -C 3 )alkyl, nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl, (Ci-C 3 )alkyiamino or carboxy); (C7-Cg)araikyl group selected from benzyl. 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom; 
(Ci-Cf)alkoxycarbonyl group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxycarbonyl or allyloxycarbonyi; vinyl or substituted vinyl 
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group substitution s lected from (Ci-CaJalkyI group, halogen, (C 6 -Ci 3 )aryl group select d from phenyl, 
a-naphthyl. tf-naphthyl, substituted (Ce-Ciojaryl group (substitution selected from halo, (Ci-COalkoxy, 
trihalo(Ci-C 3 )alkyl. nitro. amino, cyano. (Ci-COalkoxycarbonyl, (Ci -Cs )alkylamino or carboxy), ha!o(Ct- 
C3>alkyl group, a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



2 = N, 0, S or Se ]; 

(Ci-C^alkoxy group; C&-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci-C«)alkyl. nitro. cyano, thiol, amino, carboxy, di(Ci-C 3 )alkylamino); (C7-C10)- 
aralkyioxy group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci-COalkyl, cyano, 
carboxy, or (CVCio)aryl selected from phenyl, a-naphthyl or jS-naphthyl); R a R b amino(Ci-C4)alkoxy 
group, wherein 9?R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n=2-6, or -(CHsfeWtCHafc- 
wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH S -NOB [B is selected from 
hydrogen or (Ci-C 3 )alkyl], O or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci- 
C*)alkyl selected from methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl 
or R a R b is (CH 2 ) n . n=2-6, or -(CH 2 >2W(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci-C 3 )alkyi], 0 or S; and when R = R 4 (CH 2 )- 
n C0- and n = 1-4, 

R* is selected from hydrogen; (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; amino; monosubstituted amino selected from straight or branched (d-CsJalkylamino, 
cyciopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from 
dimethylamino, diethylamino, ethyl(l-methylethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-( 1 ,2,4-triazolyl); (C 6 -Cio)aryl group selected 
from phenyl, a-naphthyl or /S-naphthyl; substituted (Cc-Cio)aryl group (substitution selected from halo, 
(Ci -C< )alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (Ci-COafkoxycarbonyl, (Ci-C 3 )alkylamino or 
carboxy); acyloxy or haloacyloxy group selected from acetyl, propionyl, chloroacetyl, trichloroacetyl, 
(C 3 -C6)cycloalkylcarbonyl, (<VCio)aroyl selected from benzoyl or naphthoyl, halo substituted (C 5 -C 10 )- 
aroyl, (Ci-COalkylbenzoyl, or (helerocycle)carbonyl, the heterocycle selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring 
fused thereto: 



Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



Z or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
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appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-GOalkyl; C;-aryl; substituted Cc-aryl 
(substitution selected from halo,(C- -C*)alkoxy, trihaio(Ci-C3>aIkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci -Ca)a!kylamino or carboxy); (C7-Ca)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-COalkoxy group; Ce-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci*C*)alkyl,nitro : cyano, thiol, amino, carboxy, di(Ci-C 3 )alkylamino); R a R b amino- 
(Ci-C*)alkoxy group, wherein R*R b is a straight or branched (Ci-C^Jalkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R tt R b is (CH 2 ) n , n=2-6, or -<CH 2 )- 
zW{CH 2 }z- wherein W is selected from -N(Ct-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected 
from hydrogen or (Ci-C 3 )alkyl], 0 or S; or R a R b aminoxy group, wherein R°R b is a straight or branched 
(Ci-C4)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methyl- 
propyl or R a R b is (CH 2 ) n , n = 2-6, or -(OfefcWlChfeJz- wherein W is selected from -N(Ci -C 3 )alkyl 
[straight or branched], -NH, -NOB [B is selected from hydrogen or (C1 -Cajalkyl), 0 or S; (C1-C3)- 
alkylthio group selected from methylthio, ethyithio, propylthio or allylthio; C6-arylthio group selected 
from phenylthio or substituted phenylthio (substitution selected from halo, (Ci -C«)alkyl, nitro, cyano, 
thiol, amino, carboxy, di(Ci-C3)alkylamino);C6-arylsulfonyl group selected from phenylsulfonyl or substi- 
tuted phenylsulfonyl (substitution selected from halo, (Ci-C+)alkoxy, trihalo(Ci -Co>alkyl, nitro, amino, 
cyano, (Ci-C*)alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, 0 ; S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N : 0, Sor Se, 

or a five membered aromatic ring with two N, 0,S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



2 or Z 1 = N, O, S or Se . 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




0 r 





• r 
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A 



(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; Cs-aryl; substituted &-aryl 
(substitution selected from halo,(Ci-C4)alkoxy. trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenyl propyl) 

or a six membered aromatic ring with one to three N, O.S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
hydroxy group; a-hydroxy(Ci -Csjalkyl group selected from hydroxymethyl, a-hydroxyethyl or a- 
hydroxy-1-methylethyl or a-hydroxypropyl; haJo-(Ci -C3 )alkyl group; acyl or haloacyl group selected 
from acetyl, propionyl, chloroacetyl, trifluoroacetyl, (C3-C&)cycloalkylcarbonyl, (C 6 -Cio)aroyl selected 
from benzoyl or naphthoyl, halo substituted (CVCioJaroyl, (C- -U)alkylbenzoyl, or (heterocycie)- 
carbonyl, the heterocycie selected from a five membered aromatic or saturated ring with one N, 0, S or 
Sc heteroatom optionally having a benzo or pyrido ring fused thereto: 

2 = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N, 0, S or Se , 

a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 
0 heteroatom: 




(A is selected from hydrogen; straight or branched (CrCOalkyl; C&-aryl; substituted Cs-aryl 
(substitution selected from halo,(Ci-C4)alkoxy, trihalo(Ci-C 3 )aikyl, nitro, amino, cyano, (C t -C 4 }- 
alkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); (Cz-Cejaralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom; 
(Ci-C4)alkoxycarbonylamino group selected from tert-butoxycarbonylamino, allyloxycarbonylamino, 
methoxycarbonylarnino. ethoxycarbonylamino or propoxycarbonylamino; 
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and when R = R 4 '(CH 2 ) n S02- and n = 0, 

R* is selected from amino; monosubstituted amino s lected from straight or branched (Ci-Cg)- 
alkylamino, cyclopropylamino, cyclobutylamino. benzylamino or phenylamino; disubstituted amino se- 
lected from dimethylamino, diethylamino, thyl(1-methylethyl)amino, monomethylbenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazoiyl) or 4-(1,2,4-triazolyl); straight or 
branched (Ci-C3)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; (C6-Cio)aryl group 
selected from phenyl, o-naphthyl or 0-naphthyl; substituted (Ce-Cio)aryl group (substitution selected 
from halo. (C- -C4)alkoxy, trihalo(Ci-C3)alkyl, nitro. amino, cyano, (Ci-C*)alkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); a helerocycle group selected from a five membered aromatic or saturated ring 
with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, O, S or Se , 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N. O, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; Cs-aryl: substituted Ce-aryl 
(substitution selected from halo l (C--C*)alkoxy, trihalo(Ci-C3>alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci -C*j)alkylamino or carboxy); (C/-Cy)ara!kyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Sc heteroatoms and an adjacent appended 0 heteroatom; 
and when R = R 4 '(CH 2 ) n S02- and n= 1-4, 

R 4 is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (C1- 
C6)alkylamino : cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethyiamino, ethyl(l -methylethyl)amino, monomethylbenzylamino. 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, ,2,3-triazolyl) or 4-(l,2,4-triazolyl); straight or 
branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; R a R b amino(Ci -C4)- 
alkoxy group, wherein R°R b is a straight or branched (C1 -Chalky! selected from methyl, ethyl, n-propyl, 
1-methyiethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n = 2-6, or -(CH 2 ) 2 W(CH 2 )2- 
wherein W is selected from -N(Ci-C3)alkyl [straight or branched], -NH, -NOB [B is selected from 
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hydrogen or (Ci-C 3 )alkyl], O or S; or FtWaminoxy group, wherein R a R b is a straight or branch d (Ci- 
C*)alkyl selected from methyl, ethyl, n-propyl. 1-m thylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl 
or R a R b is (CH 2 ) n , n = 2-6. or -(C^feWtChfeJa- wherein W is selected from -N(Ci-C 3 )alkyl [straight or 
branched], -NH, -NOB [B is s lected from hydrogen or (Ci-Cs)alkyl] : 0 or S; 
5 R 5 is selected from hydrogen; straight or branched (Ci-Cs)alkyl group selected from methyl, ethyl, n- 

propyl or 1-methylethyl; (Ce-Cio)aryl group selected from phenyl, a-naphlhyl or 0-naphthyl; (C7-C9)- 
aralkyl group; a heterocycie group selected from a five membered aromatic or saturated ring with one 
N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N. 0, S or Se . 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionaJly having a benzo or 
pyrido ring fused thereto: 

20 




Z or Z 1 = N, O, S or Se , 

30 or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 



3b 




(A is selected from hydrogen; straight or branched (Ci -C* Jalkyi; Cs-aryl; substituted Cs-aryl 
(substitution selected from halo.fCi-COalkoxy, trihalo{Ci-C a )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); (C7-C 2 )aralkyl group selected from benzyl, 1- 

45 phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom; or 
-(CH 2 ) n COOR 7 where n =0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group 
selected from methyl, ethyl n-propyl or 1-methylethyl; or (Cs-Cio)aryl group selected from phenyl, a- 

50 naphthyl or 0-naphthyl; R G is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group selected 
from methyl, ethyl n-propyl or 1-methylethyl; (C 6 -Cio)aryl group selected from phenyl, a-naphthyl or &- 
naphthyl; (C/-Cs)ara!kyl group; a heterocycie group selected from a five membered aromatic or 
saturated ring with one N, O f S or Se heteroatom optionally having a benzo or pyrido ring fused thereto; 

55 
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Z = N : O, S or Se , 

a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 



Z or Z 1 « N, 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended O heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; C;-aryl; substituted Ce-aryl 
(substitution selected from halo,(C- -C^aikoxy. trihalo(Ci -C3>alkyl, nitro. amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci -Cajalkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or SS heteroatoms and an adjacent appended O heteroatom; or 
(d^CGOR 7 ' where n = 0-4 and R 7 ' is selected from hydrogen; straight or branched (Ci-C3>alkyi 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (C6-Cio)aryl selected from phenyl, a-naphthyl 
or 0-naphthyl; with the proviso that R 3 and R 6 cannot both be hydrogen; 

or R s and R 6 taken together are -(CH 2 >2W(CH2)2-. wherein W is selected from (CH 2 ) n and n = 0-t : -NH, 
-N(Ci-C3)alkyl [straight or branched], -N(Ct-C4)alkoxy, oxygen, sulfur or substituted congeners selected 
from (L or D)proline, ethyt(L or D)prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 1, wherein: X is selected from amino, NR 1 R 2 , or halogen; 
the halogen is selected from bromine, chlorine, fluorine or iodine; 
and when X = NR'R 2 and R 1 = hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methy (propyl, 2-methylpropyl or 1,1- 
dimethylethyl; and when R 1 = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
R is selected from R 4 (CH 2 ) n CO- or R*(CH 2 } n S02-; and when R = R 4 (CH 2 ) n CO- and n = 0, 
R* is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (d- 
Csjaikylamino, cyclopropylamino. cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethylamino, ethyi(i -methylethyl)amino, monomethylbenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl ; 1-(1,2,3-triazolyl) or 4-(1,2,4-triazolyl); straight or 
branched (Ci-C 2 )alkyl group selected from methyl or ethyl; (C G -Ci 0 )aryl group selected from phenyl, a- 
naphthyl or 0-naphthyl; substituted (Cc-Cio)aryl group (substitution selected from halo, (Ci-C*)aikoxy, 
trthalo(Ci -Cg (alkyl, nitro, ammo, cyano : (Ci-C*)alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); carboxy- 





A 



A 
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(C2-C*)alkylamino group select d from aminoacetic acid, a-aminobutyric acid or a-aminopropionicacid 
and their optical isomers; a-hydroxy(Ci-C3)alkyl group selected from hydroxy methyl, a-hydroxyethyl or 
□r-hydroxy-1 -methyl- ethyl or a-hydroxypropyl; haJo(Ci-C3)alkyl group; a heterocycle group selected 
from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



Z or Z 1 = N, O. S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C>i )alkyl; Cs-aryl; substituted Cs-aryl 
(substitution selected from halo,(Ci-C 4 )alkoxy f trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl, (Ci -C 3 )alkylamino or carboxy); (C 7 -C E Jaralky I group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenyl propyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
(Ci-CU)alkoxycarbonyl group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxycarbonyl or allyloxycarbonyl; vinyl or substituted vinyl 
group [substitution selected from (Ci-C 3 )alkyl group, halogen, (C&-Cio)aryl group selected from phenyl, 
a-naththyl, 0-naphthyl, substituted (C 6 -Cio)aryl group (substitution selected from halo, (Ci-COalkoxy, 
trihalo(Ci-C a )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci -C*)alkylamino or carboxy), halo(Ci- 
C3)alkyl group, a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se ]; 

(Ci-C*)alkoxy group; Cs-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
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select d from halo, (Ci-C*)alkyl, nitro, cyano, thiol, amino, carboxy, di(C,-C 3 )alkylamino); (C7-C10)- 
aralkyloxy group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci -Chalky!, cyano, 
carboxy, or (CG-Cn)aryl selected from phenyl, a-naphthyl or 0-naphthyl); R°R b amino(Ci-C4)alkoxy 
group, wherein R a R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl. n-butyl, 1-methylpropyl, or 2-methylpropyl or R*R b is <CH 2 ) n , n=2-6, or -(CH 2 ) 2 W(CH2)2- 
wherein W is selected from -N(Ci-C 3 )aIkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-C3)alkyl], 0 or S; or R°R b aminoxy group, wherein R a R b is a straight or branched (Ci- 
Ci)alkyl selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl 
or R a R b is <CH 2 ) n , n = 2-6, or -(CH 2 )2W(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci -C 3 )alkyl], O or S; and when R = R*(CH 2 )- 
n CO- and n = 1-4. 

R 4 is selected from hydrogen; (Ci-C*)alkyl group selected from methyl, ethyl, n-propyl, 1-methylethyl, 
n-butyl, 1-methylpropyl or 2-methylpropyl; amino; monosubstituted amino selected from straight or 
branched (Ci-Oi)aJkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disub- 
stituted amino selected from dimethylamino. diethylamino, ethyl(1-methylethyl)amino, monomethylben- 
zylamino, piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrroIyl, 1-(1,2.3-triazolyl) or 4-(1,2,4-triazolyl); (C&- 
Cio)aryl group selected from phenyl, a-naphthyl or jS-naphthyl; substituted (C6-Cio)aryl group 
(substitution selected from halo, (Ci-C^lkoxy, trihalo(Ci -C3>alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, {d-CaJalkylamlno or carboxy); acyloxy or haloacyloxy group selected from acetyl, 
propionyl, chloroacetyl, trichloroacetyl, (Ca-Csjcycloalkylcarbonyl. (C6-Ci 0 )aroyl selected from benzoyl 
or naphthoyl, halo substituted (Ce-Ciojaroyl, (Ci-C*)alkylbenzoyl t or (heterocycle)carbonyl, the 
hctcrocycle selected from a five mcmbcrcd aromatic or saturated ring with one N, 0, S or So 
heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, O, S or Se . 

a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




Z or Z 1 = N. O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; Cs-aryl; substituted Cc-aryl 
(substitution selected from halo,(C* -C*)alkoxy, trihalo(Ci -C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
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alkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); (C 7 -C s )aralkyl group select d from benzyl, 1- 
phenylethyl, 2-pheny!ethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0. S or Se heteroatoms . or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent app nded O h teroatom; 

a (Ci-C4)alkoxy group; R 8 R b amino(Ci-C4)alkoxy group, wherein R*R b is a straight or branched (Ci -Ch- 

alky! selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl, 1 -methyl propyl, or 2-melhyl propyl or 
R a R b is (CH 2 ) n , n=2-6, or -(CH 2 )2W(CH 2 )2- wherein W is selected from -N(Ci -Chalky! [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci-C3)alkyl], 0 or S; or R a R b aminoxy group, 
wherein R a R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1- 

10 methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH2) n , n = 2-6, or -(CHa)2W-(CH 2 )2- 
wherein W is selected from -N(Ci -Ca)alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-C3)alkyl],0 or S; a-hydroxy(Ci-C3)alkyl group selected from hydroxy methyl, a- 
hydroxyethyl or u-hydroxy-1-methyl- ethyl or u-hydroxypropyl; halo(Ci-C3>alkyl group; (C1-C4)- 
alkoxycarbonylamino group selected from tertbutoxycarbonylamino, allyloxycarbonylamino, methox- 

75 ycarbonylamino, ethoxycarbonylamino or propoxycarbonylamino; 
and when R = R <, '(CH 2 ) n S02- and n = 0, 

R a is selected from amino; monosubstituted amino selected from straight or branched (Ci-Cg)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino se- 
lected from dimethylamino, diethylamino, ethyi(l-methylethyl)amino, monomethylbenzylamino, 

20 piperidinyl, morpholinyl, 1-imtdazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ci-C2)alkyl group selected from methyl or ethyl; (Ce-Cio)aryl group selected from phenyl, a- 
naphthyl or #-naphthyl; substituted (Cs-Cio)aryl group (substitution selected from halo, (Ci -GOalkoxy, 
trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); a 
heterocycle group selected from a five membered aromatic or saturated ring with one N, O, S or Se 

26 heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, O, S or Se , 

as or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



40 




45 Z or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 



50 
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(A is selected from hydrogen; -straight or branched (Ci-C*)alkyl; C 5 -aryl: substituted C&-ary1 
(substitution selected from halo,(C- -C4)alkoxy, trthalo<Ci -C3)alkyl, nitro, amino, cyano, (Ci-CO* 
alkoxycarbonyl, (Ci -Cajalkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl. 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom; 
and when R = R 4, (CH 2 ) n S02- and n= 1-4, 

R 4 ' is selected from hydrogen; straight or branched (Ci -C2)aikyl group selected from methyl or ethyl; 
R 5 is selected from hydrogen; straight or branched (Ci-C3)a!kyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (C 5 -Ci 3 )aryl group selected from phenyl, a-naphthyl or 0-naphthyi; (C7-C9)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N. O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



2 = N, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Sc heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



Z or Z 1 = N ; 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended O heteroatom: 



(A is selected from hydrogen; straight or branched {Ci-C 4 )alkyl; C 5 -aryl; substituted C&-aryl 
(substitution selected from halo,(C- -C^alkoxy, trihalo(Ci-C 3 )alkyl. nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (C1 -Cy)aIkylamino or carboxy); (C/-Ca)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0 : S or Se heteroatoms and an adjacent appended O heteroatom; or 
-(CH 2 ) n COOR 7 where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (Ce-Cio)aryl group selected from phenyl, a- 
naphthyl or j9-naphthyl; 

R G is selected from hydrogen; straight or branched {Ci-CsJalkyI group selected from methyl, ethyl, n- 
propyl or l-methylethyl; (Ce-Ci^ary! group selected from phenyl a-naphthyl or 0-naphthyl; (C7-C9)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 
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Z = N, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heleroaloms optionally having a beruo or 
pyrido ring fused thereto: 



Z or Z 1 = N, 0. S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 



(A is selected from hydrogen; straight or branched (Ci -C4 )alkyl; Cs-aryl; substituted C&-aryl 
(substitution selected from halo,(Ci -COalkoxy, trihalo(CvC3)alkyl, nitro, amino, cyano, (Ci-d)" 
alkoxycarbonyl, (Ci-C3)alkylamino or cartoxy); (C7-Cs)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; or 
(CH 2 )nCOOR 7 ' where n = 0-4 and R 7 ' is selected from hydrogen; straight or branched (Ci-C 3 )alkyl 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (Cc-Cio)aryl selected from phenyl, a-naphthyl 
or j8-naphthyl; with the proviso that R s and R 6 cannot both be' hydrogen; 

or R 5 and R 6 taken together are -(ChfefeWCChfek-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, 
-N(Ci-C3)alkyl [straight or branched], -N(Ci-C<-)alkoxy, oxygen, sulfur or substituted congeners selected 
from (L or D)proline, ethyl(L or D)prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 1, wherein: X is selected from amino, NRW. or halogen; the 
halogen is selected from bromine, chlorine, fluorine or iodine; 
and when X = NR 1 R 2 and R 1 = methyl or ethyl, 
R 2 = methyl or ethyl, 

R is selected from R 4 (CH 2 ) n CO- or R 4, {CH 2 ) fl S0 2 -; and when R = R*(CH 2 ) n CO- and n =0, 
R 4 is selected from hydrogen; straight or branched (Ci-C 2 )alkyl group selected from methyl or ethyl; 
(C6-Ci D )aryl group selected from phenyl, a-naphthyl or 0-naphthyl; substituted (C 6 -Ci 0 )aryl group 
(substitution selected from halo, (Ci-Cajalkoxy, nitro, amino, or (Ci-C2)alkoxycarbonyl; a heterocycle 
group selected from a five membered aromatic or saturated ring with one N, O or S heteroatom 
optionally having a benzo or pyrido ring fused thereto: 






A 



A 
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Z = N, O or S , 

or a five membered aromatic ring with two N. O, or S heteroatoms optionally having a benzo or pyrido 
ring fused thereto; 

Z a N : 0 or S : 

or a five membered saturated ring with one or two N, 0 or S heteroatoms and an adjacent appended O 
heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -C^alkyl; Cs-aryl) 

(Ci-C^Jalkoxycarbonyl group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxycarbonyl or allyloxycarbonyl; vinyl or substituted vinyl 
group, [substitution selected from (d-C 2 )alkyl group, (Ce-Cio)aryl group selected from phenyl, a- 
naphthyl, /3-naphthyI, substituted (Cti-Cio)aryl group (substitution selected from halo, (Ci-C+)alkoxy, 
(Ci-COalkoxycarbonyl, halo(Ci-C3)alkyl group]; (Ci -O )alkoxy group; Cc-aryloxy group selected from 
phenoxy or substituted phenoxy, (substitution selected from halo, (Ci-U)alkyl); (C7-Cic)aralkyloxy 
group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci-C2)alkyl; R a R b amino(Ci- 
Ct)alkoxy group, wherein R a R b is a straight or branched (C--Gt)alkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci -Ch- 
alky! selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl; 
and when R = R*(CH 2 ) n C0- and n = 1-4, 

R* is selected from hydrogen; (Ci-C^)alkyl group selected from methyl or ethyl; amino; monosub- 
stituted amino selected from straight or branched (Ci -Ce )alkylamino, cyciopropylamino, 
cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from dimethylamino, 
diethylamino, ethyl (1 -methylethyl)amino, monomethylbenzylamino, piperidinyl, morpholinyl, 1-im- 
idazoiyf, 1-pyrroiyl or 1-(1,2,3-triazoiyl); (C 6 -Ci 0 )aryl group selected from phenyl, a-naphthyl or 0- 
naphthyl; substituted (Cs-Cio)aryl group, (substitution selected from halo, (Ci-UJalkoxy, nitro, amino, 
(Ci-C4)alkoxycarbonyl); acyloxy or haloacyloxy group selected from acetyl, propionyl or chloroacetyl; 
{Ci-C^Jalkoxy group; R a R b amino(Ci-Ct)alkoxy group, wherein R a R b is a straight or branched (Ci -Ch- 
alky! selected from methyl, ethyl, n-propyl, 1-methylothyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or 
R a R b is (CH z ) ni n = 2-6, or -(CH Z ) 2 W(CH2)2- wherein W is selected from -N(Ci -C 3 )alkyt [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci -C 3 )alkyl], 0 or S; or R a R b aminoxy group, 
wherein R a R b is a straight or branched (Ci-C+)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R e R b is (CH 2 )„, n = 2-6, or -(C^^W^CH^- 
wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-Ca)alkyl], 0 or S; halo (Ci-C 3 )alkyl group; (Ci-C+)alkoxycarbonylamino group selected 
from tert-butoxycarbonytamino, allyloxycarbonylamino, methoxycarbonylamino, ethoxycarbonylamino or 
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propoxycarbonylamino; 

and when R = R 4, (CH 2 )„S02- and n = 0, 

R 4 is selected from straight or branched (Ci-C2)alkyl group select d from methyl or ethyl; (Cc-Cto)aryl 
group selected frorn phenyl, a-naphthyl or y3-naphthyl; substituted (CG-Cio)aryl group : (substitution 
s selected from halo, (Ci-C4)alkoxy, nitro, (Ci -C<)aIkoxycarbonyl); a heterocycle group selected from a 

five membered aromatic or saturated ring with one N, O, or S heteroalom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N, 0 or S , 

or a five membered aromatic ring with two N, 0, or S heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 

20 



25 




Z or Z 1 = N, O or S ; 
and when R = R 4 '(CH 2 ) n S0 2 - and n = 1-4, 
30 R 4 ' is selected from hydrogen, straight or branched (Ci-C2>alkyl group selected from methyl or ethyl; 

R 5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; 

R 6 is selected from hydrogen; straight or branched (Ci-Ca)alkyl group selected from methyl, ethyl, n- 
propyl or 1 -methylethyl; with the proviso that R 5 and R & cannot both be hydrogen; 
lib or R 5 and R 6 taken together are -(Chb^WfChb^-. wherein W is selected from (CH 2 ) n and n = 0-1, -NH, 
-N(Ci-C3)alkyl [straight or branched], -N(Ci-C' )alkoxy, oxygen, sulfur or substituted congeners selected 
from (L or D)proline, ethyl(L or DJprolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

40 6. A compound of the formula: 
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Y 



N(CH 3 )j 



RNH 




NH 2 



OH 



0 



OH 



0 



0 



Y 



N (CHS) 2 



RNH 




OH 



0 



OH 



0 



0 



wherein: 
Yis N0 2 ; 

R is selected from R*(CH 2 ) n CO- or R 4 (CH 2 ) n S02-; and when R = R*(CH 2 ) n CO- and n =0, 
R* is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci- 
CG)alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethy lamino, diethy lamino, ethyi(i -methylethyl)amino ( monomethy Ibenzy (amino, 
piperidinyl, morpholinyl, 1-imidazolyi, 1-pyrrolyl, l-(l,2,3-triazolyl) or 4-(1,2,4-triazolyl); straight or 
branched (Ci-C4)alkyl group selected from methyl, ethyl, n-propyl, 1-metfiylethyl, n-butyl, 1-methyl- 
propyl, 2-methytpropyl or 1,1 -dimethy lethy I; (C3-Cc)cycloalkyl group selected from cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl; substituted (C3-CG)cycloalkyl group (substitution selected from 
(Ci-C3)alkyl, cyano. amino or (Ci -C3)acyl); (Cc-Cio)aryl group selected from phenyl, a-naphthyl or 0- 
naphthyl; substituted (C6-Cio)aryl group (substitution selected from halo, (C- -Gi)alkoxy, trihalo(Ci-C3)- 
alkyl, nitro, amino, cyano, (Ci-C 4 )alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7-Cg)aralkyl group 
selected from benzyl, 1-phenylethyL 2-phenylethyl or phenylpropyl; a-amino(Ci-C4.)atkyl group selected 
from aminomethyl, a-aminoethyl, cr-aminopropyl or a-aminobulyl; carboxy(C2-COalkylamino group 
selected from aminoacetic acid, or-aminobutyric acid or a-aminopropionic acid and their optical isomers; 
(Cy-Cgjaralkyiamino group; (Ci-Ci)alkoxycarbony lamino substituted (Ci-COalkyl group, substitution 
selected from phenyl or p-hydroxyphenyl; or-hydroxy(Ci-C3)alkyl group selected from hydroxymethyl. 
a-hydroxyethyl or orhydroxy-1 -methylethyl or cr-hydroxypropyl; a-mercapto(Ci-C3)alkyl group selected 
from mercaptomethyl, cr-mercaptoethyl, a-mercapto-1 -methylethyl or a-mercaptopropyl; halofCi-Co)- 
alkyl group; a heterocycle group selected from a five membered 'aromatic or saturated ring with one N, 
0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N : O, S or Se , 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 
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Z or Z 1 = N. 0. S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -Chalky!; C 6 -aryi; substituted Ce-aryi 
(substitution selected from halo,(Ci-C 4 )alkoxy, trihalo{Ci -C 3 >a!kyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, {Ci-C 3 )alkylamino or carboxy); {C/-Ce)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl, trifiuoroacetyl, (Qi-Ce)- 
cycloalkylcarbonyl, (Ce-Ciojaroyl selected from benzoyl or naphthoyl, halo substituted (Ce-CioJaroyI, 
(Ci-C4)alkylbenzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic 
or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 

Z = N, 0. S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 
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0 ' 




or 



0 




0 



A 



A 



(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; Cs-aryl; substituted Gs-aryl 
(substitution selected from halo,(C- -COalkoxy, trihalo(Ci -Cg)alkyl. nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-Ca)alkylarnino or carboxy); (C7-C9)aralkyl group selected from benzyl. 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O. S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-GOalkoxycarbonyl group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxycarbonyl or allyloxycarbonyl; vinyl or substituted vinyl 
group [substitution selected from (Ci-Cajalkyl group, halogen, (C6-Cio)aryl group selected from phenyl, 
a-naphthyl, /5-naphthyl, substituted (Ct-Cio)aryl group (substitution selected from halo, (Ci-C+)alkoxy, 
trihalo(Ci-C 3 )aIkyl, nitro, amino, cyano. (Ct-COalkoxycarbonyl, (Ci-C3)aikytamino or carboxy). halo(Ci- 
C3 )alkyl group, a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N : 0, S or Se ]; 

(d-Ci)alkoxy group; C^-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci-C^)alkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-C3)alkyiamino); (C7-C10)- 
aralkyloxy group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci-C*)alkyl, cyano, 
carboxy, or (Ce-Ci :>)aryl selected from phenyl, a-naphthyl or 0-naphthyl); R a R b amino(Ci-C4)alkoxy 
group, wherein R a R b is a straight or branched (Ci-Ci)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyi, n-butyl, 1 -methylpropyl, 2-methy (propyl or 1 ,1-dimethylethyl or R a R b is (CKfe),,, n=2-B, or 
-(CH 2 )2W(CH2)2- wherein W is selected from -N(d-C 3 )alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci-C3>alkyl], O or S; or R a R b aminoxy group, wherein R a R b is a straight or 
branched (Ci-COalkyl selected from methyl, ethyl, n-propyl. 1-methylethyl, n-butyl, 1 -methylpropyl, 2- 
methylpropyl, or 1 ,1-dimethylethyl or R n R b is (ChfeL, n = 2-6, or -(CH 2 >2W(CH 2 )2- wherein W is selected 
from -N(Ci-C3)-aJkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci-C3)alkyl], 0 
or S; 

and when R = R*(CH 2 ) n C0- and n = 1-4, 

R + is selected from hydrogen; amino; straight or branched (Ci-COalkyl group selected from methyl, 
ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl, 2- methyl propyl or 1,1-dimethylethyl; (C-j-Ct,)- 
cycloalkyl group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted (C3-C6)- 
cycloaJkyl group (substitution selected from (Ci-C3)alkyl, cyano, amino or (Ci-C3)acyl); (Cc-Cio)aryl 
group selected from phenyl, a-naphthyl or 0-naphthyl; substitutcd(C 5 -Cia)aryl group (substitution 
selected from halo, (Ci-C*)alkoxy, triha!o(Ci-C a )alkyi, nitro, amino, cyano, {Ci-COalkoxycarbonyl. (C1- 
C3)alkylamino or carboxy); (C7-C 9 )aralkyi group; acyloxy or haloacyloxy group selected from acetyl, 
propionyl, chloroacetyl, trichloroacetyl, (C3-C 6 )cycloalkylcarbonyl : (C 6 -Cio)aroyi selected from benzoyl 
or naphthoyl, halo substituted (C6-Cio)aroyl, (Ci -C*)alky (benzoyl, or (heterocycle)carbonyl, the 
heterocycle selected from a five membered aromatic or saturated ring with one N, 0, S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto: 
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Z = N, 0, S or Se , 

or a five membered aromatic ring with two N, 0. S or Se heleroaloms optionally having a beruo or 
pyrido ring fused thereto: 




2 or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; Ct-aryl; substituted Cs-aryl 
(substitution selected from halo,(Ci -d )alkoxy, trihalo(Ci-C3)aikyl. nitro, amino, cyano, (Ci-C<)- 
aikoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); (C7-C E )araikyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenyl propyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
(Ci -Ca )alkoxy group; Cs-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci- Chalky I. nitro. cyano. thiol, amino, carboxy. di(Ci-C3)alkylamino); (C7-C10)- 
aralkyloxy group; (Ci-Ca)alkyithio group selected from methylthio. ethytthio, propylthio or aliyithio; Cs- 
arylthio group selected from phenylthio or substituted phenylthio (substitution selected from halo, (Ci- 
C4>alkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-C3)alkylamino); Cs-arylsulfonyl group selected from 
phenylsulfonyl or substituted phenylsulfonyl (substitution selected from halo, (Ci -COalkoxy, trihalo(Ci- 
C 3 )alkyl, nitro, amino, cyano, (Ci-COalkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); (Cz-CsJaralkylthio 
group; a heterocycle group selected from a five membered aromatic or saturated ring with one N. 0. S 
or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, O. S or Se , 

or a five membered aromatic ring with two N, 0,S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 
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Z or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 

I I 
A A 

(A is selected from hydrogen; straight or branched (Ci-COalkyi; Cs-aryl; substituted Ce-aryi 
(substitution selected from halo,(C -C*)alkoxy, trihalo(Ci -C3)alkyl, nitro, amino, cyano, (C1-C4)- 
aikoxycarbonyl, (Ci -Cajalkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0,S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
hydroxy group; mercapto group; mono- or di-straight or branched chain (Ci-Cejalkylamino group 
selected from methyl, ethyl, n-propyl, 1-methyletnyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1- 
dimethylethyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methyi- 
pentyl, 1 ,1-dimethylbutyl, 2,2-dimethylbutyl, 2-methylpentyl, 1 ( 2-dimethylbutyl, 1 ,3-dimethylbutyl or 1- 
methyl-1-ethylpropyl amino; <C2-Cs)azacycloalkyl group; carboxy(C2-C*)alkylamino group selected from 
aminoacetic acid, a-aminopropionic acid, a-aminobutyric acid and their optical isomers; a-hydroxy(Ci - 
C3>alkyl group selected from hydroxy- methyl, a -hydroxy ethyl or a-hydroxy- 1-methylethyl or a-hydrox- 
ypropyl; halo(Ci-C3)alkyl group: acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl, 
trifluoroacetyl, (Ca-Cfc)cycloalkylcarbonyi, (C6-Cio)aroyl selected from benzoyl or naphthoyl, halo substi- 
tuted (Cs-Cio)aroyl, (Ci-COalky (benzoyl, or (heterocycle)carbonyl, ihe heterocycle selected from a five 
membered aromatic or saturated ring with one N, 0 : S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 




Z = N : O. S or Se , 

or a five membered aromatic ring with two N, O, S or Sc heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



Z or Z 1 = N : 0, S or So , 



173 



EP 0 536 515 A1 



or a five memb red saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom; 




(A is selected from hydrogen; straight or branched (Ci -C 4 )alkyl; Cfi-aryl; substituted Cd-aryl 
{substitution selected from halo.(Ci-COaikoxy, trihalo{Ci-C 3 )alkyl, nitro. amino, cyano, (Ci-C*)- 
aikoxycarbonyl, (Ci-C 3 )aikylamino or carboxy); (C/-Cs)aralkyl group selected from benzyl, 1- 
phenyiethyl. 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N ( 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-C4)alkoxycarbonylamino group selected from tert-butoxycarbonylamino, allyloxycarbonylamino, 
methoxycarbonylamino, ethoxycarbonylamino or propoxycarbonylamino; (Ci-COaikoxycarbonyi group 
selected from methoxycarbonyl, ethoxycarbonyl, straight or branched propoxycarbonyl, allyloxycarbonyl 
or straight or branched butoxycarbonyl; R a R b amino(Ci -COalkoxy group, wherein R*R b is a straight or 
branched (Ci-COalkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 
2-methylpropyl or R a R b is <CH2) n , n = 2-6, or -(CH 2 )2W(CH2>2- wherein W is selected from -N(Ci-C 3 )- 
alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci -C 3 )alkyll, O or S; or 
R°R b aminoxy group, wherein R°R b is a straight or branched (Ci -Chalky! selected from methyl, ethyl n- 
propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or R*R b is (CH 2 ) n , n=2-6. or -(CH^W- 
(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected 
from hydrogen or (Ci -Co)alkyl], 0 or S; 
and when R = R"'(CH 2 ) n S02- and n = 0, 

R 4 ' is selected from amino; monosubstituted amino selected from straight or branched (C1-C&)- 
alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino se- 
lected from dimethylamino, diethylamino, ethyl (l-methylethyl)ami no, monomethy)ben2ylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ci-COalkyl group selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyl- 
propyl, 2-methylpropyl or 1 ,1-dimethylethyl; (C 3 -C 6 )cycloaikyl group selected from cyciopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl; substituted (C3-C&)cycloalkyl group (substitution selected from 
(Ci-C3)alkyl. cyano. amino or (Ci -C3>acyl); (Cs-Cio)aryl group selected from phenyl, a-naphthyl or jS- 
naphthyl; substituted (C6-Cio)aryl group (substitution selected from halo, (Ci-C*)alkoxy, trihalo(Ct-C3)- 
alkyl, nitro, amino, cyano, (Ci-C*)alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7 -Cg )aralkyl group; 
halo(Ci -C3)alkyl group; a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z - N, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 
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Z or Z 1 = N, O, S or Se . 

or a five mem be red saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; C 5 -aryl; substituted Gs-aryl 
(substitution selected from halo,(C -C*)alkoxy, trihalo<C t -C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci -C a )alkylamino or carboxy); (Cj-Cajaralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic rin;; with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
R a R b amino{Ci -C^aikoxy group, wherein R a R b is a straight or branched (Ci-C*)alkyl selected from 
methyl, ethyl, n-propyl, 1-methylethyl : n-butyl, 1-methylpropyl, or 2-methylpropyl or R*R b is (CH 2 ) n , 
n = 2-6, or -(CH 2 )2W-(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, 
-NOB [B is selected from hydrogen or (Ci-Ca)alkyl],0 or S; or R a R b aminoxy group, wherein R a R b is a 
straight or branched (Ci-C*)a!kyl selected from methyl, ethyl n-propyl, t-methylethyl, n-butyl, 1- 
methyipropyl, or 2-methyl- propyl or R a R b is (CH2) n , n = 2-6, or -(CH 2 )2W(CH2)2- wherein W is selected 
from -N(Ci-C3)alkyl [straight or branched], -NH. -NOB [B is selected from hydrogen or (Ci-Cs)alkyl], O 
or S; 

and when R = R 4 '(CH2) n S0 2 - and n= 1-4, 

R 4 is selected from hydrogen; straight or branched (Ci-Ci)alkyl group selected from methyl, ethyl, n- 
propyl, 1-methylethyi, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl; (d-COcarboxyalkyl 
group; (Ca-Csjcycloalkyl group selected from cyctopropyl. cyclobutyl, cyclopentyl or cyclohexyl; 
substituted (C3-Cs)cycloalkyl group (substitution selected from (Ci-C3)alkyl, cyano. amino or (C1-C3)- 
acyl); (Cs-Cio)aryl group selected from phenyl, a-naphthyl or jQ-naphthyl; substituted (Cs-Cic)aryl group 
(substitution selected from halo. (Ci-C4>alkoxy, trihalo(Ci-C3>alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-Cajalkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phehylethyl or phenylpropyl; (Ci-COalkoxy group: Ch-aryloxy group selected from 
phenoxy or substituted phenoxy (substitution selected from halo. (Ci-Cs)alkyl, nitro, cyano, thiol, amino, 
carboxy, di(Ci-C3>alkylamino); (C^-Ciojaralkyloxy group; R a R b amino(Ci-U)alkoxy group, wherein R a R b 
is a straight or branched (d-Ctjalkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1- 
methylpropyl, or 2-methylpropyl or R a R b is (CH 2 ) 0 , n = 2-6, or -(CH 2 >2W(CH 2 )n- wherein W is selected 
from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci-Cs)alkyl] s O 
or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci-C*)aikyl selected from methyl, 
ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH2) n , n = 2-6, or 
-(CH 2 ) 2 W(CH2)2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is 
selected from hydrogen or (Ci -Chalky! ], 0 or S; (Ci -C 3 )alkylthio group selected from methylthio, 
ethylthio or n-propylthio; Ct-arylthio group selected from phenylthio or substituted phenylthio 
(substitution selected from halo, (Ci-C 3 )alkyl, nitro, cyano, thiol, amino, carboxy, di(Ci-Ca)alkylamino); 
(C7-Ce)aralkylthio group; a heterocycle group selected from a five membered aromatic or saturated ring 
with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 
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o r 




Z = N, O. S or Se , 

or a five membered aromatic ring witli two N, 0. S or Se heteroaloms optionally having a ben^o or 
pyrido ring fused thereto: 



Z or Z 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 hctoroatom: 



(A is selected from hydrogen; straight or branched (Ci -C4 Jalkyl; Ce-aryl; substituted Ce-aryl 
(substitution selected from halo,(0-C4)alkoxy, trihalo{Ci-C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, Q,S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O. S or Se heteroatoms and an adjacent appended 0 heteroatom; 
hydroxy group, mercapto group; mono- or di- straight or branched (Ci-Ct)alkylamino group selected 
from methyl, ethyl, n-propyl, 1-methylethyl. n-butyl, 1-methylpropyi, 2-methylpropyl, 1,1-dimethylethyl, 
2-methyibutyl, 1,1-dimethylpropyI, 2,2-dimethylpropyi, 3-methylbutyl, n-hexyl, 1-methylpentyl, 1,1- 
dimethylbutyl, 2, 2-di methyl butyl. 2-methylpentyl, 1 ,2-dimethyIbutyl, 1,3-dimethylbutyl or 1-methyl-i- 
ethylpropyl amino; halo(Ci -C3)alkyl group; acyl or haloacyl group selected from acetyl, propionyl, 
chloroacetyl, trifluoroacetyl. (Ca-C&Jcycioaikylcarbonyi, (Cs-Cio)aroyl selected from benzoyl or naph- 
thoyl, halo substituted (Cb-Cio)aroyl, (Ci-Ci)alkylbenzoyl, or (heterocycle)carbonyl. the heterocycle 
selected from a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally 
having a benzo or pyrido ring fused thereto: 






A 



A 




0 r 




Z 



Z = N, O, S or Se 
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or a five m m be red aromatic ring with two N, 0, S or Se hot roatoms optionally having a b nzo or 
pyrido ring fused thereto: 




Z or Z 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N. 0, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -C4)alkyl; Cs-aryl; substituted Ge-aryl 
(substitution selected from halo,(C* -C^alkoxy, trihalo(Ci -Cg)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci -C3)alkylamino or carboxy); (Cy-Cgjaralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-C*)alkoxycarbonyl group selected from methoxycartoonyl, ethoxycarbonyl, straight or branched 
propoxycarbonyl, allyloxycarbonyi or straight or branched butoxycarbonyl; 

R 5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group selected from methyl, ethyl, n- 
propyl or t-methylethyl; (C&-Cia)aryl group selected from phenyl, a-naphthyl or /3-naphthyl; (C7-C3)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroalom optionally having a benzo or pyrido ring fused thereto: 



Z = IM, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



Z or Z 1 = N : O, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
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append d Oh t roatom: 




A 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; Cs-aryl; substituted Cc-aryl 
(substitution selected from halo,(Ci-C4)alkoxy, trihalo(Ci-C3)aikyl, nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl. (Ci-C3)aikylamino or carboxy); (Cz-Csjaralkyl group selected from benzyl. 1- 
phenylethyl. 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; or 
-(CH 2 ) n COOR 7 where n =0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C3)alkyl group 
selected from methyl, ethyl n-propyl or 1-methylethyl; or (Cs-Cio)aryl group selected from phenyl, cr- 
naphthyl or 0-naphthyl; 

R 6 is selected from hydrogen; straight or branched (Ci-Csjalkyl group selected from methyl, ethyl, n- 
propyl or 1-mcthylcthyl; (C6-Ci 0 )aryl group selected from phenyl, a-naphthyl or £-naphthyl; (C7-C9)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring lused thereto: 



X} " id' 



Z or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )atkyl; Ce-aryl; substituted Cs-aryl 
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(substitution selected from halo,(C- -C*)alkoxy, trihalo(Ci -C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-Cajalkylamino or carboxy); (C7-C<))araJkyl group selected from b nzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six memb red aromatic ring with one to three N, 0, S or Se heteroatoms, or a six m mber d 
saturated ring with one or two N, 0 : S or Se heteroatoms and an adjacent appended O heteroatom; or 
-(CH2) n COOR 7 ' where n = 0-4 and R 7 ' is selected from hydrogen; straight or branched (Ci-C3>alkyl 
selected from methyl, ethyl, n-propyl or 1-methylethyi; or (Ce-Cio)aryl selected from phenyl, a-naphthyl 
or 0-naphthyl; with the proviso that R 5 and FP cannot both be hydrogen; 

or R 5 and R e taken together are -(ChbfcWfCrfefe-. wherein W is selected from (CH 2 ) n and n = 0-1, -NH, 
-INI(Ci-C3)alkyl [straight or branched], -NfCt-C^Jalkoxy, oxygen, sulfur or substituted congeners selected 
from (L or D)proline, ethyl(L or D)prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 6, wherein: Y is NO?; 
R is selected from R*(CH 2 ) n CO or R 4 '(CH 2 }nS0 2 -; 
and when R = R 4 (CH 2 )nCO- and n-0, 

R* is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (Ci- 
Ce)aJkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethyiamino, ethyl(l -methylethyl)amino, monomethyibenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl. 1-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ci-U)alkyl group selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyi- 
propyl or 2-mcthylpropyl; (C 3 -C 6 )cycloaIkyl group sctccted from cyclopropyl, cyclobutyl, cyclopcntyl or 
cyciohexyl; substituted (C3-C6>cycloalkyl group (substitution selected from (d -C3)alkyl, cyano, amino 
or (Ci-C3)acyl); (C6-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; substituted (C&- 
Ciojaryl group (substitution selected from halo^Ci-C+Jalkoxy, trihato(Ci-C3}alkyl p nitro, amino, cyano, 
(C- -C*)alkoxy carbon yl, (Ci-Cajalkyiamino or carboxy); a-amino(Ct-C4)alkyl group selected from 
aminomethyl, a-aminoethyl, a-aminopropyl or a-aminobutyl; carboxy(C2-C4>alkylamino group selected 
from aminoacetic acid.a-aminobutyric acid or a-aminopropionic acid and their optical isomers; (07-0$)- 
aralkylamino group; (Ci-COalkoxycarbonylamino substituted (Ci-COalkyI group, substitution selected 
from phenyl or p-hydroxyphenyl; a-hydroxy (Ci-C2)alkyl group selected from hydroxymethyl, a-hydrox- 
yethyl or a-hydroxy- 1-methylethyl or a-hydroxy propyl; halo(Ci-C3)alkyl group; a heterocycle group 
selected from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally 
having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



2 or Z 1 = N : 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended O heteroatom: 
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(A is selected from hydrogen; straight or branched (Ci -Chalky!; Cs-aryl; substituted C&-aryl 
(substitution selected from halo,(Ci -COalkoxy, trihalo(Ci-C3)alkyl, nitro. amino, cyano, (C1-C4)- 
alkoxycarbonyl. (Ci-C3)a!kylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl. 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl, trifiuoroacetyl, (C3-C&)- 
cycloalkylcarbonyl, (Cs-Ctojaroyl selected from benzoyl or naphthoyl. halo substituted (C6-Cio)aroyl, 
(Ci-COalkylbenzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic 
or saturated ring with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto; 

Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N. 0. S or Se . 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 



d,. 



(A is selected from hydrogen; straight or branched (Ci -Chalky!; C 6 -aryl; substituted C&-aryl 
(substitution selected from halo,(Ci-C 4 )alkoxy. trihalo(Ci -C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C 3 )aikylamino qr carboxy); <C 7 -C £ )aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethy! or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci -COalkoxycarbonyl group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
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propoxylcarbonyl, straight or branched butoxycarbonyl or allyloxycarbonyt; vinyl or substituted vinyl 
group [substitution selected from (Ci-Ca)alkyl group, halogen, (C6-Cio)aryl group selected from phenyl, 
a-naphthyl, 0-naphthyl, substituted (Ct-Cio)aryl group (substitution selected from halo. (Ci-C*)alkoxy ( 
trihalo(Ci-C3)alkyl, nitro, amino, cyano. (Ci-C4)alkoxycarbonyl, (Ci -Chalky lamino or carboxy). halo(0- 
C 3 )alkyl group, a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroalom optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se ]; 

(Ci-COalkoxy group; C&-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci-C4)alkyl, nitro. cyano, thiol, amino, carboxy, di(Ci-C3)alkylamino); (C7-C10)- 
aralkyloxy group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci-C*)alkyl, cyano, 
carboxy, or (C G -Ci 3 )aryl selected from phenyl, a-naphthyl or 0-naphthyi); R a R b amino(Ci-C4)alkoxy 
group, wherein R"R b is a straight or branched (Ci-C4>alkyl selected from methyl, ethyl, n-propyl, 1- 
mcthylcthyl, n-butyl, 1-mcthylpropyl, or 2-mcthylpropyl or R a R b is (CH 2 ) n , n = 2-6, or -(CH 2 ) 2 W(CH 2 ) 2 - 
wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-C3>alkyl], 0 or S; or R°R b aminoxy group, wherein R a R b is a straight or branched (C1- 
C4. )alkyl selected from methyl, ethyi, n-propyl, 1-methylethyl, n-butyi, 1-methylpropyl, or 2-methylpropyl 
or R°R b is (CH 2 ) n , n = 2-6, or -(CH2) 2 W(CH 2 )2- wherein W is selected from -N(d-C 3 )alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci-C3)alkyl], 0 or S; 
and when R = R 4 (CH 2 ) n C0- and n= 1-4, 

R* is selected from hydrogen; (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; amino; monosubstituted amino selected from straight or branched (Ci-Cc)alkylamino, 
cyclopropylamino, cyclobutylamino, benzylamino or phenyiamino; disubstituted amino selected from 
dimethylamino, diethylamino, ethy!(1-methylethyl)amino, monomethylbenzytamino, piperidinyl, mor- 
pholinyl, 1-imidazolyl, 1-pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-<1 ,2,4-triazolyl): (C;-Cio)aryl group selected 
from phenyl, a-naphthyl or 0-naphthyl; substituted (Cs-Ciojaryl group (substitution selected from halo, 
(C1 -C4.)alkoxy t trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C- -C*)aikoxycarbonyl, (Ci -Cg)alkylamino or 
carboxy); acyloxy or haloacyloxy group selected from acetyl, propionyl, chloroacetyl, trichloroacelyl, 
(C 3 -C6)cycloalkylcarbonyl, (CVCio)aroyl selected from benzoyl or naphthoyl, halo substituted (Ce-Cio)- 
aroyl. (Ci-C*)alky I benzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five membered 
aromatic or saturated ring with one N, O. S or Se heteroatom optionally having a benzo or pyrido ring 
fused thereto: 



Z = N : 0, S or Se , 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 





0 r 





r 
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Z or Z 1 = N, 0. S or Se , 

or a five membered saturated ring with one or two N, O, S or Se h teroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C 4 )alkyl; Ce-aryi; substituted Ce-aryl 
(substitution selected from halo.fCi-COalkoxy, trihalo(Ci -Csjalkyl. nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl, (Ci -C 3 )alkylamino or carboxy); {C 7 -C £ )aralkyl group selected from benzyl. 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
(Ci-C4)alkoxy group; R a R b amino(Ci-COalkoxy group, wherein R a R b is a straight or branched (Ci-C*)- 
alkyl selected from methyl, ethyl, n-propyl, 1-mcthylcthyl, n-butyl, 1-mcthylpropyl, or 2-mcthylpropyl or 
R°R b is (CH 2 ) n , n=2-6, or -(CH 2 ) 2 W(CH 2 )2- wherein W is selected from -N{Ci-C 3 )alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci-C 3 )alkyl], 0 or S; or R a R b aminoxy group, 
wherein R a R b is a straight or branched (Ci-C*)alkyi selected from methyl, ethyl, n-propyl, 1- 
methylethyi, n-butyl, 1 -methyl propyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n = 2-6, or -(CH 2 )2W-(CH 2 )2- 
wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH. -NOB [B is selected from 
hydrogen or (Ci-C3)alkyl],0 or S; Ce-aryloxy group selected from phenoxy or substituted phenoxy 
(substitution selected from halo, (Ci -Chalky!, nitro, cyano, thiol, amino, carboxy, di(Ci-C 3 )aikyiamino); 
(Ci-Co)alkylthio group selected from methylthio, ethylthio, propylthio or allylthio; Cc-arylthio group 
selected from phenylthio or substituted phenylthio (substitution selected from halo, (Ci-C*)alkyl, nitro, 
cyano, thiol, amino, carboxy, di(C- -C3)alkylamino); C&-arylsulfonyl group selected from phenylsulfonyl 
or substituted phenylsulfonyl (substitution selected from halo, (Ci-COalkoxy, trihalo(Ci -Csjalkyl. nitro, 
amino, cyano, (Ci-C*)alkoxycarbonyl, (Ci-Cg)alkylamino or carboxy); a heterocycle group selected from 
a five membered aromatic or saturated ring with one N, 0, S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 




Z = N, 0, S or Se 

or a five membered aromatic ring with two N, O.S or Se heteroatoms optionally having a benzo or 
pyrido fused thereto: 




Z or Z 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 



182 



EP0 536 515 A1 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; Cs-aryl; substituted Cfe-aryl 
(substitution selected from halo,(C- -C^alkoxy, trihalo(Ci -Ca)alkyl. nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl. (Ci -Cajalkylamino or carboxy); (C7-C9)aralkyl group selected from benzyl, 1- 
phenylethyi, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O.S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
hydroxy group; u-hydroxy(Ci-C3)alkyl group selected from hydroxymethyl, u-hydroxyethyl or u- 
hydroxy-1-methylethyl or a -hydroxy propyl; halo (Ci-Ca)alkyl group; acyl or haloacyl group selected 
from acetyl, propionyl. chloroacetyl, trifiuoroacetyl, (Cs-Cejcycloalkylcarbonyl, (C6-Cio)aroyl selected 
from benzoyl or naphthoyl. halo substituted (Cs-Cio)aroyl, (d-C^alky (benzoyl, or (heterocycle)carbonyl, 
the heterocycle selected from a five membered aromatic or saturated ring with one N, 0, S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto: 



2 a N, 0, S or Se , 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




A 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; Cs-aryl; substituted Cfe-aryl 
(substitution selected from halo,(C- -C^alkoxy, trihalo(Ci -Cg)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci -C a )alkylamino or carboxy); (C?-C9)araikyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
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saturated ring with one or two N. 0, S or S net roatoms and an adjac nt append d O heteroatom; 
(Ci-C4)alkoxycarbonylamino group selected from tert-butoxycarbonylamino, allyloxycarbonylamino, 
methoxycarbonylamino, ethoxycarbonylamino or propoxycarbonylamino; 
and when R = R*'{CH a ) ft SQ2- and n = 0, 

R 4 ' is selected from amino; monosubstituted amino selected from straight or branched (Ci-Cg)- 
alkylamino, cyclopropylamino, cyclobulylamino, benzylamino or phenylamino; disubstituted amino se- 
lected from dimethylamino, diethylamino, ethylO-methylethyOamino, monomethyibenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl. 1 -(1 ,2,3-tria2olyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ct-GOalkyl group selecLed from methyl, ethyl, n-propyl or 1-methylethyl; (Ce-Oojaryl group 
selected from phenyl, a-naphthyl or 0-naphthyl; substituted (Ce-C^aryl group (substitution selected 
from halo, (Ci-C^alkoxy, trihalo(Ci -Ca)alkyl, nitro, amino, cyano, (Ci-Cijalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); a heterocycle group selected from a five mem be red aromatic or saturated ring 
with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

2 = N, O. S or Se , 

or a five mcmbcrcd aromatic ring with two N, 0, S or Se hctcroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N, O. S or Se . 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -Chalky); Cb-aryl; substituted Ct-aryl 
(substitution selected from halo,(Ci -COalkoxy, trihalo(Ci -C3)alkyl, nitro, amino, cyano, (Ci-CO- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1- 
phcnylcthyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N t 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
and when R = R 4 '{CH 2 ) n S02- and n= 1-4, 

R 4 ' is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (C1- 
C6)alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethylamino, ethyl(1 -methylethyl)amtno, monomethyibenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ci-Co)aJkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; (Cc-Cio)aryl group 
selected from phenyl, a-naphthyl or 0-naphthyl; substituted (C6-Cio)aryl group (substitution selected 
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from halo, (C- -C*)Blkoxy, triha1o(Ci-C3)alkyl, nitro, amino, cyano, (Ci-C*)aIkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); (Ci-C4)alkoxy group; Ce-aryloxy group selected from phenoxy or substituted 
phenoxy (substitution selected from halo, (Ci-C*)alkyl, nitro cyano, thiol, amino, carboxy. di(Ci-Ca)- 
alkylamino); (C7-Cio)aralkyloxy group; (Ci-CU)carboxyalkyl group; 

R s is selected from hydrogen; straight or branched (Ci -Ca)alkyl group selected from methyl, ethyl, n- 
propyl or 1-melhylethyl; (C6-Cio)aryl group selected from phenyl, a-naphthyl or £-naphthyl; (C7-C9)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se , 

or a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N t O, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (CrC*)alkyl; Cs-aryl; substituted Ce-aryl 
(substitution selected from halo,(C- -C«.)aikoxy. trihalo(Ci -Cajalkyl, nitro, amino, cyano, (C1-C4)- 
aikoxycarbonyl, (Ci -C3)alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; or 
-(CH 2 )„COOR 7 where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C3)alkyl group 
selected from methyl, ethyl, n-propyl or 1-methylcthyl; or (C$-Cio)aryl group selected from phenyl, a- 
naphthyl or 0-naphthyl; 

R 5 is selected from hydrogen; straight or branched {Ci-C3)alkyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (Cb-Ciajaryl group selected from phenyl a-naphthyl or 0-naphthyl; (Cz-Cg)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 
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Z = N, 0, S or Se , 

or a five membered aromatic ring with two N. O, S or Se heteroatoms optionally having a benzo or 
pyrido ring Fused thereto: 




2 or Z 1 = N, 0. S or Se , 

or a five membered saturated ring with one or two N, O f S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -C4 )alkyl; Cg-aryl; substituted Cs-aryl 
(substitution selected from halo.(Ci-C4)aikoxy, trihalo(Ci-C 3 )aikyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7-Ce)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom; or 
(CH 2 ) ri COOR 7 ' where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (Ct-Ciojaryl selected from phenyl, a-naphthyl 
or 0-naphthyl; with the proviso that R 5 and R G cannot both be hydrogen; 

or R 5 and R G taken together are -(CH 2 ) 2 W(CH2)2-. wherein W is selected from (CH 2 ) n and n = 0-1, -NH, 
-N(Ci-C3)alkyl [straight or branched], -N(Ci -Ct)alkoxy. oxygen, sulfur or substituted congeners selected 
from (L or D)proline, ethyl(L or D)prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 6, wherein: Y is NO2; 
R is selected from R*(CH 2 )hC0- or R 4 (CH 2 ) n S0 2 -; 
and when R = R 4 (CH 2 ) 0 CO- and n*0, 

R 4 is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (C1- 
Cejalkylamino, cyclopropylamino, cyciobutylamino, benzylamino or phcnylamino; disubstituted amino 
selected from dimethylamino, diethylamino, ethyl(1 -methylethyl)amino, monornethylbenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(l,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; (C 3 -C6)cycloalkyl 
group selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substituted (C a -Cg )cycloalkyl 
group (substitution selected from (C- -C3>alkyl, cyano t amino or (Ci-C 3 )acyl); (Cs-Cio)aryl group 
selected from phenyl, or-naphthyl or 0-naphthyl; substituted (C6-Cio)aryl group (substitution selected 
from halo^Ci-CAjalkoxy.trihalofCi^Jalkyl, nitro, amino, cyano, (Ci-C4)alkoxycarbonyl, (C1-C3)- 
alkyiamino or carboxy); a-amino(Ci-C+)alkyl group selected from aminomethyl, a-aminoethyl, a- 
aminopropyl or a-aminobutyl; carboxy (C2-C*)alkylamino group selected from aminoacetic acid, a- 
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aminobutyric acid or a-aminopropionic acid and their optical isom rs; (Cz-Cajaralkylamino group; (Ci- 
C*)a!koxycarbonylamino substituted (Ci-C*)alkyl group, substitution selected from phenyl or p-hydrox- 
yphenyl; a-hydroxy(Ci-C3)alkyl group selected from hydroxymethyl, a- hydroxy ethyl or ar-hydroxy-1 - 
methyl thyl or a -hydroxy propyl; halo(Ci-C 3 )alkyl group; a heterocycle group s lected from a five 
membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N. O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N. O, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




I 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; Cs-aryl; substituted Cs-aryl 
(substitution selected from halo,(C< -COalkoxy, trihaMCi-CaJalkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycaroonyl, (Ci-C3)alkylamino or carboxy); (C7-Cg)ara!kyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
acyl or haloacyl group selected from acetyl, propionyl, chloroacetyl, trifluoroacetyl, (C-j-Cb)- 
cycloalkylcarbonyl, (C 6 -Cio)aroyl selected from benzoyl or naphthoyL halo substituted (C6-Ci 0 )aroyl, 
(Ci-COalkylbenzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five membered aromatic 
or saturated ring with one N, 0 : S or Se heteroatom optionally having a benzo or pyrido ring fused 
thereto: 
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Z = N, O. S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 



Z or Z 1 = N, 0. S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; C6-aryl; substituted Ce-aryl 
(substitution selected from halo,(Ci-C4)alkoxy, trihalo(Ci -C 3 )alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, {Ci-C3)alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N ( O, S or Se heteroatoms and an adjacent appended O heteroatom; 
(Ci -C4 Jalkoxy carbon yl group selected from methoxycarbonyi, ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxycarbonyl or allyloxycarbonyl; vinyl or substituted vinyl 
group [substitution selected from (Ci-Cgjalkyl group, halogen, (Cc-Cio)aryl group selected from phenyl, 
a-naphthyl, 0-naphthyl, substituted (Cs-Cio)aryi group (substitution selected from halo, (Ci-C^Jalkoxy, 
trihalo(Ci-C 3 )alkyl, nitro, amino, cyano, (Ci-C4)alkoxycarbonyl, (Ci-Cs)alkylamino or carboxy), halo(Ci- 
C3>alkyl group, a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, O. S or Se ]: 

(Ci-COalkoxy group; C&-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci-C4)alkyl t nitro, cyano, thiol, amino, carboxy, di(Ci-C3)alkylamino); (C7-C10)- 
aralkyloxy group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci -C4)alkyl, cyano, 
carboxy, or (C<i-Cio)aryl selected from phenyl, a-naphthyl or 0-naphthyl); R^aminotd^Jalkoxy 
group, wherein R°R b is a straight or branched (Ci-C4)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methy (propyl, or 2-methylpropyl or R a R b is (CH 2 ) n , n=2-6, or -(CH^WtCH^- 
wherein W is selected from -N(Ci-C 3 )alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (C1 -C3)alkyl] ( O or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (Ci- 
C4)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl 
or R°R b is (CH 2 ),„ n=2-6, or -(CH 2 )2W(CH 2 )2- wherein W is selected from -N(Ci-C 3 )alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci-C 3 )alkyl], 0 or S; and when R = R 4 (CH 2 )- 
n C0- and n = 1-4, 
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R 4 is select d from hydrogen; (Ci-C3)alkyl group selected from methyl, ethyl, n-propyl or 1- 
methylethyl; amino; monosubstituted amino selected from straight or branched (Ci-C6)alkylamino, 
cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino selected from 
dimethylamino, diethylamino, ethyl(1-methylethyl)amino, monomethylbenzylamino, piperidinyl, mor- 
pholinyl, 1-imidazoiyl, 1-pyrrolyl, 1 -(1 ,2,3-triazolyl) or 4-(1,2,4-triazolyl); (Cs-Cio)aryl group selected 
from phenyl, a-naphthyl or 0-naphlhyl; substituted (Ce-Ciojaryl group (substitution selected from halo, 
(Ci-C*)alkoxy ( trihalofCrCaJalkyl, nitro, amino, cyano, (C- -C^alkoxycarbonyl, (Ci-C 3 )alkylamino or 
car boxy); acyloxy or haloacyloxy group selected from acetyl, propionyl, chloroacetyl, trichloroacetyl, 
(C3-C6)cycloalkylcarbonyl, (CG-Cto)aroyl selected from benzoyl or naphthoyl. halo substituted (Cs-Cio)- 
aroyl, (Ci-COalkylbenzoyl, or (heterocycle)carbonyl, the heterocycle selected from a five membered 
aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring 
fused thereto; 



Z = N, O, S or Se , 

or a five mcmbcrcd aromatic ring with two N, 0, S or Sc hctcroatoms optionally having a benzo or 
pyrido ring fused thereto: 

Z or 2 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched {Ci-C^alkyl; .Cs-aryl: substituted Cs-aryl 
(substitution selected from halo,(C-C*)alkoxy, trihalo(Ci -Cs)alkyl f nitro. amino, cyano, (Ct-CO- 
alkoxycarbonyl, (Ci -Cajalkylamino or carboxy); (C/-Cy)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se hctcroatoms and an adjacent appended 0 heteroatom; 
(Ci-C4.)alkoxy group; CVaryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci-COalkyl l nitro I cyano, thiol, amino, carboxy, di(Ci-C3)alkylamino); R a R b amino- 
(Ci-C*)alkoxy group, wherein R*R b is a straight or branched (Ci-Ct)alkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R h is (CH 2 )„, n=2-6. or -(CH 2 )- 
2W(CH 2 )s- wherein W is selected from -N(Ci-C3)alkyl [straight or branched], -NH, -NOB [B is selected 
from hydrogen or (Ci-C3)alkyl] : O or S; or R*R b aminoxy group, wherein R°R b is a straight or branched 
(Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methyl- 
propyl or R a R b is (CH 2 ) n , n = 2-6, or -(CH 2 )2W(CH2)2- wherein W is selected from -N(Ci-Co)alkyl 
[straight or branched], -NH, -NOB [B is selected from hydrogen or (Ci-C 3 )alkyl],0 or S; (Ci-C 3 )alkyrthio 
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group selected from methylthio, ethylthio, propylthio or allylthio; Ce-arylthio group s I cted from 
phenylthio or substituted phenytthio (substitution selected from halo. (Ci-Ci)alkyl, nitro, cyano. thiol, 
amino, carboxy, di(Ci-C3)aJkylamino); Cc -arylsulfonyl group selected from phenylsulfonyl or substituted 
ph nylsulfonyi (substitution selected from halo, (Ci-C4)alkoxy, trihalo(Ci-C3)alkyl, nitro, amino : cyano. 
(Ci-C4)alkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); a heterocycle group selected from a five 
membered aromatic or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



2 = N, 0« S or Se , 

or a five membered aromatic ring with two N, 0,S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 

2 or 2 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci -Chalky!; Cs-aryl; substituted Cc-aryl 
(substitution selected from halo.(Ci-C4)alkoxy, trihalo(Ci-C3)aikyl. nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3>alkylamino or carboxy); (C7-Cs)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O.S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; 
hydroxy group; a-hydroxy(Ci-Cs)alkyI group selected from hydroxymethyl, «-hydroxyethyl or a- 
hydroxy-1-methylethyl or a-hydroxypropyl; halo(Ci-C 3 )alkyl group; acyl or haloacy! group selected from 
acetyl, propionyl, chloroacetyl, trifluoroacetyl, (C 3 -C6)cycloalkylcarbonyl, (C s -Cio)aroyl selected from 
benzoyl or naphthoyl, halo substituted (Cs-Ciojaroyl, (Ci-C*)alkylbenzoyl, or (heterocycle)carbonyl, the 
heterocycle selected from a five membered aromatic or saturated ring with one N, O, S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto: 
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Z = N : 0, S or Se . 

or a five membered aromatic ring with two N, 0. S or Se heteroatoms optionally having a b nzo or 
pyrido ring fused thereto: 




Z or Z 1 = N. 0. S or Se , 

a five membered saturated ring with one or two N f 0, S or Se heteroatoms and an adjacent appended 
0 heteroatom: 

75 



20 




25 (A is selected from hydrogen; straight or branched (Ci-C4)alkyl; C$-aryl: substituted Ce-aryl 
(substitution selected from halo,(C- -C^aikoxy, trihalo(Ci -Ca)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-Ca)alkylamino or carboxy); Ow-Cgjaralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyi) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
30 saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-Ct)alkoxycarbonylamino group selected from tert-butoxycarbonylamino, allyloxycarbonylamino, 
methoxycarbonylamino, ethoxycarbonylamino or propoxycarbonylamino; 
and when R = R 4 '(CH 2 ) n S02- and n = 0, 

R r is selected from amino; monosubstituted amino selected from straight or branched (C1-C6)- 
3b alkylamino, cyclopropylamino, cyclobutyiamino, benzylamino or phenylamino; disubstituted amino se- 
lected from dimelhylamirio, diethylamino, eUiyl(1-methylethyl)arnino, monomethylbenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1 ,2,3-triazolyl) or 4-(1,2,4-triazolyl); straight or 
branched (Ci-C3)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; (C&-Cia)aryl group 
selected from phenyl, a-naphthyl or £-naphthyi; substituted (Cc-Cio)aryl group (substitution selected 
40 from halo. (C-COaikoxy, trihalo(Ci-C3)alkyl. nitro. amino, cyano. (Ci-COalkoxycarbonyl, (C1-C3)- 
alkylamino or carboxy); a heterocycie group selected from a five membered aromatic or saturated ring 
with one N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

d " (? 

50 

Z = N, 0, S or So , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 
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Z or Z 1 = N. 0. S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; C6-aryl; substituted Ce-aryl 
(substitution selected from halo,{Ci -C 4 )alkoxy, trihalo(Ci-C3)a!kyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, {Ci-C 3 )alkylamino or carboxy); (Cz-Csjaralkyl group selected from benzyl, 1- 
phenyiethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
and when R = R 4, (CH 2 ) n S0 2 - and n= 1-4, 

R 4 ' is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (C1- 
C 5 )alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino. diethylamino, ethyl(t-methylethyl)amino, monomethylbenzylamino, 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, l-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ct-C3)alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; R a R b amino(Ci-C*)- 
alkoxy group, wherein R a R b is a straight or branched (C1 -C^ )alkyl selected from methyl, ethyl, n-propyl, 
1-methylethyl, n-butyl, l-methylpropyl, or 2-methylpropyi or R a R b is <CH 2 ) m n = 2-6, or -(CH 2 ) 2 W(CH2} 2 - 
wherein W is selected from -N(Ci -C 3 )alkyl [straight or branched], -NH. -NOB [B is setected from 
hydrogen or (Ci-CsJalkyI], 0 or S; or R a R b aminoxy group, wherein R a R b is a straight or branched (C1- 
C*)a]kyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyIpropyl, or 2-methyl propyl 
or R ft R b is (CH 2 ) n . n = 2-6, or -(CH 2 >2W(CH2)2- wherein W is selected from -N(Ci-C 3 )-alkyl [straight or 
branched]. -NH, -NOB [B is selected from hydrogen or (Ci-C3)alkyl],0 or S; 

R 5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (Cc-Cio)aryl group selected from phenyl, a-naphthyl or 0-naphthyl; (C7-C9)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 
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Z or Z 1 = N, 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heleroatoms and an adjacent 
appended O heteroatom; 




(A is selected from hydrogen; straight or branched (Ct-C*)alkyl; Cs-aryl; substituted Cs-aryl 
(substitution selected Irom halo,(Ci-U)alkoxy, trihalo(Ci -C 3 )alkyl, nitro, amino, cyano : (C -C*)- 
alkoxycarbonyl, (Ci-C 3 )alkylamino or carboxy); (C7-C9)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended O heteroatom; or 
-(CH 2 ) n COOR 7 where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-Cs)alkyl group 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (C G -Cio)aryl group selected from phenyl, a- 
naphthyl or 0-naphthyl; 

R G is selected from hydrogen; straight or branched (Ci-CoJalkyI group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (Ce-Ciojaryl group selected from phenyl, a-naphthyl or £-naphthyl; (C7-C9)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, Sor Se , 

a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




Z or Z 1 = N, 0 ; S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended O heteroatom: 
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0 • 




or 



0 




0 



A 



A 



(A is selected from hydrogen; straight or branched (Ci-C^Jalkyl; C&-aryl; substituted Ct-aryl 
(substitution selected from halo,(0-C4)aikoxy, trihato(Ci-C3)alkyl, nitro. amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7-CE)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N. 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent appended 0 heteroatom; or 
(ChtOnCOOR 7 * where n = 0-4 and R 7 ' is selected from hydrogen; straight or branched (Ci-C3)alkyl 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (C*-Cio)aryl selected from phenyl, a-naphthyl 
or 0-naphthyl; with the proviso that R b and R b cannot both be hydrogen; 

or R 5 and R 6 taken together are -(CH 2 ) 2 W(CH2)2-. wherein W is selected from <CH 2 ) n and n = 0-1, -NH, 
-N(Ci-C3)alkyl [straight or branched], -N{Ci-C<-)alkoxy, oxygen, sulfur or substituted congeners selected 
from (L or DJprolinc, cthyl(L or D)prolinate, morpholinc, pyrrolidine or pipcridinc; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 6, wherein: Y is N0 2 ; 
R is selected from R*(CH 2 )nCO- or R 4 '(CH 2 ) n S0 2 -; 
and when R = R 4 (CH 2 ) n CO- and n = 0, 

R 4 is selected from hydrogen; amino; monosubstituted amino selected from straight or branched (C1- 
C6)alkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino 
selected from dimethylamino, diethylamino, ethyi(1-methyIethyl)amino, monomethylbenzylamino, 
piperidinyl, morpholinyl, l-imidazolyl s 1-pyrrolyl, 1-(l,2,3-triazotyl) or 4-(1 ,2,4-triazolyl); straight or 
branched (Ci-C2)alkyl group selected from methyl or ethyl; (Ce-Cio)aryl group selected from phenyl, a- 
naphthyl or 0-naphthyl; substituted (C;-Cio)aryl group (substitution selected from halo. (d-Ci)alkoxy, 
trihalo(Ci-C3)alkyl ( nitro, amino, cyano, (Ci-C4)alkoxycarbonyl. (Ci-Csjalkylamino or carboxy); carboxy- 
(C2-C4)alkylamino group selected from aminoacetic acid, a-aminobutyric acid or a-aminopropionicacid 
and their optical isomers; a-hydroxy(Ci-C3)alkyl group selected from hydroxymethyl, a-hydroxyethyl or 
or-hydroxy-1-methylethyl or a-hydroxypropyl; halo(Ci-C 5 )alkyl group; a heterocycle group selected from 
a five membered aromatic or saturated ring with one N, O t S or Se heteroatom optionally having a 
benzo or pyrido ring fused thereto: 



Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 





o r 
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Z or Z 1 = N : 0, S or Se , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended O heteroatom: 



(A is selected from hydrogen; straight or branched (Ci-COalkyl; C 5 -aryl; substituted Ce-aryl 
(substitution selected from halo,(C-C*)alkoxy, trihalo(Ci-C 3 )alkyl, nitro, amino, cyano. (Ci-CO- 
alkoxycarbonyl, (Ci -C 3 )alkylamino or carboxy); (C 7 -Cg)aralkyl group selected from benzyl. 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O. S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-U)alkoxycarbonyl group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
propoxylcarbonyl, straight or branched butoxycarbonyl or allyloxycarbonyl; vinyl or substituted vinyl 
group [substitution selected from (Ci-C 3 )alkyl group, halogen, (C6-Cio)aryl group selected from phenyl, 
a-naththyl, 0-naphthyl, substituted (Cs-Cio)aryl group (substitution selected from halo, (Ci-C*)alkoxy, 
trihalo(Ci-C3)alkyl, nitro, arnin^, cyano, (Ci-C4)alkoxycarbonyl, (Cr Chalky I amino or carboxy). halo(Ci- 
C3)alkyl group, a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N t 0, S or Se ]; 

(Ci-C4)alkoxy group; Ce-aryloxy group selected from phenoxy or substituted phenoxy (substitution 
selected from halo, (Ci -Chalky!, nitro, cyano, thiol, amino, carboxy, di(Ci-C3)alkylamino); (C7-C10)- 
aralkyloxy group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci-GOaikyl, cyano, 
carboxy, or (Ce-CiD)aryl selected from phenyl, a-naphthyl or 0-naphthyl); R*R b amino(Ci-C4)aikoxy 
group, wherein R a R h is a straight or branched (Ci-COalkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methylpropyi, or 2-methylpropyl or R a R b is (CH 2 ) n , n=2-6, or -(CHzJzWfChfe^- 
wherein W is selected from -N(Ci- Chalky I [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-C3)alkyl]. 0 or S; or FFR^minoxy group, wherein R 3 R b is a straight or branched (C1- 
C*)alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl. or 2-methylpropyl 
or R a R b is (ChWn. n = 2-6, or *(CH y )2W(CH 2 ^- wherein W is selected from -N(Ci -Chalky I [straight or 
branched], -NH, -NOB [B is selected from hydrogen or (Ci -Chalky I], 0 or S; 
and when R = R*(CH 2 ) n CO- and n= 1-4, 

R* is selected from hydrogen; (Ci-C^)alkyl group solccted from methyl, ethyl, n-propyl, 1-methylethyl, 
n-butyl, 1-methyipropyl or 2-methylpropyl; amino; monosubstituted amino selected from straight or 
branched (Ct-CsJaJkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disub- 
stituted amino selected from dimethylamino : diethylamino, ethyl(1 -methylethyl)amino, monomethylben- 
zylamino, piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1 ,2,4-triazolyl); (C6- 
Cio)aryl group selected from phenyl, a-naphthyl or jS-naphthyl; substituted (Cs-Cio)aryl group 
(substitution selected from halo, (C t -Cijalkoxy, trihalo(Ci -C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-Cajalkylamino or carboxy); acyloxy or haloacyloxy group selected from acetyl, 
propionyl, chloroacetyl, trichloroacetyl, (Co-Ccjcycloalkylcarbonyl, (Cc-Cio)aroyl selected from benzoyl 
or naphthoyl, halo substituted (C 6 -Ci 0 )aroyl, (Ct- C*)alkylbenzoyl f or (heterocycle)carbonyl, the 




A 



A 
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h t rocycl selected from a fiv membered aromatic or saturated ring with one N, O, S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto; 

Z = N, O, S or Se , 

a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




Z or Z 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C*)alkyl; Ce-aryl; substituted Ce-aryl 
(substitution selected from halo,(Ci -C^Jalkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (O-C*)- 
alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); (C7-Cs)aralkyl group selected From benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O. S or Se heteroatoms , or a six membered 
saturated ring with one or two N. O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
(Ci-C*)alkoxy group; F^R b amino(Ci-Ci)alkoxy group, wherein R a R b is a straight or branched (C1-C4)- 
alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl. n-butyl, 1 -methylpropyl. or 2-methylpropyl or 
R a R b is (CH 2 ) n , n = 2-6, or -<CH 2 )2W(CH2)2- wfierein W is selected from -N(Ci-C 3 )alkyl [straight or 
branched], -NH, -NOB [B is selected from hydrogen or {Ci-CaJalkyI], 0 or S; or R a R D aminoxy group, 
wherein R a R b is a straight or branched (Ci-C*)alkyl selected from methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R a R b is (CH 2 )o, n = 2-6. or -(ChfefcW-fCKfefe- 
wherein W is selected from -N(d -Cy)alkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (C- -C 3 )alkyl],0 or S; a-hydroxy(Ci-C3)alkyl group selected from hydroxy- methyl, a- 
hydroxyethyl or a-hydroxy-1-methyiethyl or a-hydroxypropyl; halo(Ci-C3)alkyl group; (C1-C4)- 
alkoxycarbonylamino group selected from tert-butoxycarbonylamino, allyloxycarbonyiamino, methox- 
ycarbonylamino, ethoxycarbonylamino or propoxycarbonylamino; 
and when R = R 4 ' (CH 2 ) n S0 2 - and n = 0, 

R 4 is selected from amino; monosubstituted amino selected from straight or branched (Ci-Cfc)- 
atkylamino, cyclopropylamino, cyclobutylamino, benzylamino or phenylamino; disubstituted amino se- 
lected from dimethylamino, diethylamino, ethyl(l-methyiethyl)amino, monomethyibenzylamino. 
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl. 1-(1,2,3-triazolyl) or 4-(1,2,4-triazolyl); straight or 
branched (Ci-C2)alkyl group selected from methyl or ethyl; (CG-Cic)aryl group selected from phenyl, a- 
naphthyl or 0-naphthyl; substituted (Cc-Cio)aryl group (substitution selected from halo, (C- -C*)alkoxy, 
trihaloJCi-CaJalkyl, nitro, amino, cyano, (C- -C*)alkoxycarbonyl, (Ci-C3)alkylamino or carboxy); a 
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hot rocycl group selected from a five m mbered aromatic or saturated ring with one N, O, S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, O, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




2 or Z 1 = N : O, S or Sc , 

or a five membered saturated ring with one or two N, 0, S or Se heteroatoms and an adjacent 
appended O heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C4)alkyl; Cs-aryl; substituted Cs-aryl 
(substitution selected from halo,(C* -d)alkoxy, trihalo(Ci -Ca)a!kyl, nitro, amino, cyano, (Ct-Ci)- 
alkoxycarbonyl, (Ci -Cg)alkylamino or carboxy); (C7-Cg)aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms. or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; 
and when R = R 4 '(CH 2 )nS0 2 - and n= 1-4, 

R 4 is selected from hydrogen; straight or branched (Ci-C2)alkyl group selected from methyl or ethyl; 
R 5 is selected from hydrogen; straight or branched {Ci-C;*)alkyl group selected from methyl, ethyl, n- 
propyl or 1-methyiethyl; {C 5 -Ci 3 )aryl group selected from phenyl, a-naphthyl or 0-naphthyl: {C7-C9)- 
aralkyl group; a heterocycle group selected from a five membered aromatic or saturated ring with one 
N, 0, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

Z = N, 0, S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a ben2o or 
pyrido ring fused thereto: 
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Z or Z 1 = N, O t S or Se , 

or a five member ed saturated ring with one or two N. O. S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 




(A is selected from hydrogen; straight or branched (Ci-C«)alkyl; C6-aryl; substituted Ce-aryl 
(substitution selected from halo,(Ci-C4)alkoxy, trihalo(Ci-C3)alkyl, nitro, amino, cyano, (C1-C4)- 
alkoxycarbonyl, (Ci-C 3 )alkylamino or cartooxy); (Cz-Cslaralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl) 

or a six membered aromatic ring with one to three N, O, S or Se heteroatoms, or a six membered 
saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom; or 
-{CH2) n COOR 7 where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (C$-Cio)aryl group selected from phenyl, a- 
naphthyl or 0-naphthyl; 

R 6 is selected from hydrogen; straight or branched (Ci-Csjalkyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; (Cc-Cio)aryl group selected from phenyl, a-naphthyl or 0i-naphthyl; (C7-C0)- 
aralkyl group; a heterocycie group selected from a five membered aromatic or saturated ring with one 
N, O. S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, O. S or Se , 

or a five membered aromatic ring with two N, 0, S or Se heteroatoms optionally having a benzo or 
pyrido ring fused thereto: 




Z or Z 1 = N, O, S or Se , 

or a five membered saturated ring with one or two N. 0, S or Se heteroatoms and an adjacent 
appended 0 heteroatom: 
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S 




to (A is selected from hydrogen; straight or branched (Ct-C4)alkyl; Cs-aryl; substituted Cfe-aryl 
(substitution selected from halo,(C— C4.)alkoxy, trihalo(Ci -Ca)alkyl, nitro, amino, cyano, (Ci-C*)- 
alkoxycarbonyl, (Ci -Ca)alkylamino or carboxy); (C7 -C9 )aralkyl group selected from benzyl, 1- 
phenylethyl, 2-phenylethyi or phenylpropyl) 

or a six membered aromatic ring with one to three N, 0, S or Se heteroatoms, or a six membered 
rs saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 heteroatom; or 
(CH 2 )nC00R 7, where n = 0-4 and R 7 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl 
selected from methyl, ethyl, n-propyl or 1-methylethyl; or (Cs-Ciojaryl selected from phenyl, o-naphthyl 
or jj-naphthyl; with the proviso that R 5 and 
R b cannot both be hydrogen; 
20 or R 5 and R 6 taken together are -(CrkfcWfChkfe-, wherein W is selected from (CH 2 ) n and n = 0-1 s -NH, 
-N(Ci-C3)alkyl [straight or branched], -NfCt-UJalkoxy, oxygen, sulfur or substituted congeners selected 
from (L or D)prolinc, cthyl(L or D)prolinatc t morpholinc, pyrrolidine or pipcridinc; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 



25 10. The compound according to CLim 6, wherein: Y is NC>2 ; 
R is selected from R*(CH 2 ) n CO- or R 4 '(CH 2 ) n S0 2 -; 
and when R = R 4 (CH 2 )nCO- and n = 0, 

R* is selected from hydrogen; straight or branched (C- -C2)alkyl group selected from methyl or ethyl; 
(C6-C 10 )aryl group selected from phenyl, a-naphthyl or 0-naphthyl; substituted (Ce-Ciojaryl group 
30 (substitution selected from halo. (Ci-C+)alkoxy, nitro, amino, or (d-C2)alkoxycarbonyl; a heterocycle 
group selected from a five membered aromatic or saturated ring with one N, 0 or S heteroatom 
optionally having a benzo or pyrido ring fused thereto: 



35 

0 r 




0 



40 

2 = N, 0 or S , 

or a five membered aromatic ring with two N, 0 or S heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 



45 



50 




0 r 



0 



Z = N : 0 or S : 

or a five membered saturated ring with one or two N, 0 or S heteroatoms and an adjacent appended 0 
heteroatom: 

55 
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*X or 
0 




A 



A 



(A is selected from hydrogen; straight or branched (Ci-C2)aJkyt; Ce-aryl) 

(Ci -C* )alkoxy carbon y I group selected from methoxycarbonyl, ethoxycarbonyl, straight or branched 
propoxylcarbcnyl, straight or branched butoxy carbon y I or allyloxycarbonyl; vinyl or substituted vinyl 
group, [substitution selected from (Ci-C2)alkyl group, halogen, (Cs-Cio)aryl group selected from 
phenyl, a-naphthyl, 0-naphthyl, substituted (C*-Cio)aryl group (substitution selected from halo. (C1-C4)- 
alkoxy, (Ci-C<.)alkoxycarbonyl, halo(Ci-C 3 )alkyl group]; (Ci-U)alkoxy group; Cs-aryloxy group selected 
from phenoxy or substituted phenoxy, (substitution selected from halo, (Ci-C 4 )alkyl); (Cz-Ciajaralkyloxy 
group; vinyloxy or substituted vinyloxy group (substitution selected from (Ci-G2)alkyl; R a R b amino(Ci- 
C*)alkoxy group, wherein FPR 6 is a straight or branched (Ci-COalkyl selected from methyl, ethyl, n- 
propyl, 1-methylethyl, n-butyl; or R a R 6 aminoxy group, wherein R a R l> is a straight or branched (C1-C4)- 
alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyi; 
and when R = R 4 (CH 2 ) n CO- and n = l-4, 

R* is selected from hydrogen; (C -C 2 )alkyl group selected from methyl or ethyl; amino; monosub- 
stituted amino selected from straight or branched (Ci-Csjalkylamino, cyclopropylamino, 
cyclobutylamino, benzyiamino or phenylamino; disubstituted amino selected from dimethylamino, 
diethylamino. ethyl(1-methyIethyl)amino, monomethylbenzylamino, piperidinyl, morpholinyl, 1-im- 
idazolyl, 1-pyrrolyl or 1 -(1 ,2,3-triazolyl); (Ct-Cio)aryl group selected from phenyl, a-naphthyl or fi- 
naphthyl; substituted (C5-Cio)aryl group, (substitution selected from halo, (Ci-C^alkoxy, nitro, amino, 
(Ci-C*)alkoxycarbonyl); acyloxy or haloacyloxy group selected from acetyl, propionyl or chloroacetyl; 
(Ci-C*)alkoxy group; R^aminofd-C^alkoxy group, wherein R a R b is a straight or branched (C1-C4)- 
alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl. or 2-methylpropyl or 
R a R b is (CH 2 ) n , n=2-6, or -<CH 2 ) 2 W(CH2)2- wherein W is selected from -N(Ci-C 3 )aikyl [straight or 
branched], -NH, -MOB [B is selected from hydrogen or (O -C3)alkyl], 0 or S; or R a R b aminoxy group, 
wherein R a R b is a straight or branched (Ci -Ci )alkyl selected from methyl, ethyl, n-propyl. 1- 
methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl or R°R b is (CHa) n , n = 2-6, or -(CKb^W-tChfe^- 
wherein W is selected from -N(Ci -Csjalkyl [straight or branched], -NH, -NOB [B is selected from 
hydrogen or (Ci-C3)alkyl], O or S; halo (Ci-C3)alkyl group; (C- -C/| )alkoxycarbonylamino group selected 
from tert-butoxycarbonylamino, allyloxycarbonylamino, methoxycarbonylamino : ethoxycarbonylamino or 
propoxycarbonylamino; 
and when R « R 4 '(CH2> n S02- and n = 0. 

R 4 ' is selected from straight onbranched (Ci-C2)alkyi group selected from methyl or ethyl; (CG-Cio)aryl 
group selected from phenyl, a-naphthyl or 0-naphthyl; substituted (Ct-Cio)aryl group, (substitution 
selected from halo, (Ci-CU)alkoxy, nitro, (Ci-C*)alkoxycarbonyl); a heterocycle group selected from a 
five membered aromatic or saturated ring with one N, 0, or S heteroatom optionally having a benzo or 
pyrido ring fused thereto: 



Z = N. O or S , 

or a five membered aromatic ring with two N, 0, or S heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




o r 




Z 
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Z or Z 1 = N, O or S ; 
and when R = R 4 '(CH 2 ) n S02- and n= 1-4. 
R* is selected from hydrogen, straight or branched (Ci -C 2 )alkyl group selected from methyl or ethyl; 
R 5 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group selected from methyl,. ethyl, n- 
propyl or 1-methylethyl; 

R 5 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group selected from methyl, ethyl, n- 
propyl or 1-methylethyl; with the proviso that R s and R* cannot both be hydrogen; 
or R 5 and R 5 taken together are -(ChkfeWfChbfc-, wherein W is selected from (CH 2 ) n and n = 0-1. -NH, 
-N(Ci-C3)aikyl [straight or branched], -N(Ci-C4>alkoxy, oxygen, sulfur or substituted congeners selected 
from (L or D)proline, ethyl(L or DJprolinate. morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts or metal complexes. 

11. The compound according to Claim 1, [4S-{4o,12aa)]-4,7-Bis(dimethylamino)-9-{formylamino)- 
1,4,43,5,53,6,11 J2a-octahydro-3,10J2J2a-tetranydroxy-1,11-dioxo-2-naphthacenecarboxamide; [4S- 
(4a,12aa)]-4,7-Bis(dimothylamino)-9-(formylamino)-1 ,4,43,5 ,5a,6,1 1 ,12s-octahydro-3,1 0,1 2,1 23- 
tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate; [4S-(4a,12aa)]-4,7-Bis(dimethylamino)-9- 
(formylsminoH , 4,43,5.53,6,1 1,12a-octahydr^ 

naphthacenecarboxamide monohydrochloride; [4S-(4a,12aa)]-9-(Acetylamino)-4, 7-bis(dimethylamino)- 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3, 10,12,12a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide; [4S- 
(4a, i2aa)]-4,7-Bis(dim9thylamino)-l ,4,43,5, 5a,6 1 ii ( i2a-octahydrr>3,i0 1 i2,i2a-tetrahydroxy-l,li-dioxo- 
9-[(trifluoroacetyl)amino]-2-naphthacenocarboxamtde sulfate; [4S-(4«,l2ao)]-7-{Diethylamino>-4- 
(dimethylamino)-9-(formylamino)-1 ,4,4a,5,5a ( 6,1 1,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ( 11-dioxo-2- 
naphthacenecarboxamidesulfate (1:2); [4S-(4a,12aa)]-9-(Acetylamino)-7-(diethyl3mino)-4- 

(dimethy lamino)- 1 ,4, 43,5,53,6, 11,1 23-octahydro-3, 10,12,1 2a-tetrahydroxy- 1 , 11 -dioxo-2-naph- 
thacenecarboxamide sulfate (1:2); [4S-(4a.12aa)]-7-(Diethylamino)-4-(dimethylamino)-9-(formylamino)- 
1.4,4a,5,5a,6,11,12a-octahydro-3.10,12 12a-tetrahydroxy-1,1 1-dioxo-2-naphthacenecarboxamide; [4S- 
(4a , 1 2aa)>9-(Acetylamino)-7-(diethyiamino)-4-(dimethylamino)- 1 ,4,43,5,53,6, 11,1 2a-octahydro- 
3,10,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide; [4S-(4a,1 2aa)]-4-(Dimethylamino)-9- 
(formylamino)-l ,4,4a,5.5a,6,1 1 t 12a-octahydro-3. 10,1 2,1 2a-tetrahydroxy-7-iodo-1 ,1 1 -dioxo-2- 
n3phthacenecarboxamide; [4S-(4a,12ao)]-4-(Dimethylamino)-9-(formylamino)-1 ,4,4a,5,53 : 6,11 : 12a- 
octahydro-3,10.12,12a-tetrahydroxy-7-iodo-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate; [4S- 
(4a.12aQ)]-4.7-Bis(dimethylamino) -1 ,4,4a.5.5a.6,1 1 .^a-octahydro-S.IO.^.^a-tetrahydroxy-g^- 

(methoxyacetyl)amino]-1 .1 1-dioxo-2-naphthacenecarboxamide; [4S-(4a,1 2aa)]-9-[(4-Bromo-1 -oxobutyl) 
amino]-4,7-bis(dimethylamino)-1 ,4,43.5.53,6,1 1 ,1 2a-octahydro-3,1 0,1 2,12a-tetrahydroxy-1 .1 1 -dioxo-2- 
naphthacenecarboxsmide; [4S-(4«,l2au)]-4,7-Bis(dimethylamino)-1,4,4a,5,5a,6,1l,12a-octahydro- 
3,10,1 2,1 2a-tetrahydroxy-l,l1-dioxo-9-[(1-oxo-2-propenyl)amino]-2-naphthacenecarbox3mide; [4S- 
(4a. 1 2aa)]-9-[[(Acetyloxy) acetyl]amino]-4.7-bis(dimethylamino)-1 ,4,4a,5,5a.6,1 1 , 1 2a-octahydro- 
3,10,1 2,1 2a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate; [4S-(4a,1 2aa)h9- 

(Benzoy!amino)-4,7-bis(dimethylamino)-1. 4,43,5,5^6,11, 12a-octahydro-3.10,12 : 12a-tetrahydroxy-1,1 1- 
dioxo-2-naphthacenecarboxamide; [4S-(4aIpha,1 2aalpha)H7-Bis (dimethylamino)-l ,4,4a.5, 5a s 6,1 1 ,1 2a- 
oct3hydro-3,10, 12,12a-tetrahydroxy-9-[(4-methoxyben2oyl)aminol-1,11-dioxo-2-naphthaceneca- 
rboxamide; [4S-(4alpha,12aalpha))]-4 ) 7-Bis(dimcthylamino)-1 ,4,48,5,53,6,1 1 ,12a-octahydro-3,10,12 : l2a- 
tetrahydroxy-9-[(2-methylbenzoyl)amino]-1 , 1 1 -dioxo-2-naphthacenecarboxamide; [4S-(4alpha, 
l2aalpha)H.7-Bis(dimethylamino)-9-[(2-fluorobenzoyl) amino]- 1 ,4,43,5,53,6,1 1,1 2a-octahydro- 

3,10,12,12a-tetrahydroxy-l ,1 1-dioxo-2-naphth3cenecarbox3mide; [4S-(4alpha,12aalpha)H.7-Bis- 
(dimethylamino)-l ,4,4a, 5,5a,6,1 1 ,12a-octahydro-3,l 0,1 2,1 2a-tetrahydroxy-9-[(pentafluorobenzoyl)- 
3mino]-l ,1 1 -dioxo-2-naphthacenecarboxamide hydrochloride; [4S-(4alpha,l 2aalpha)>4i 7 "B»s- 
(dimethylaminoJ-l^^a.S^Sa.e.l^^a-octahydro-S^O, 12,l2a-tetrahydroxy-1 ,1 1-dioxo-9-[[3- 

(trifluoromethyl) benzoyl]amino]-2-naphthacenecarboxamide; [4S-(43lpha, i2aalpha)>4,7-Bis- 
(dimethylamino)-9-[(2-furanylcarbonyl)amino]-i ,4,43,5,53,6,1 1,i2a-Octahydro-3,10,1 2, i2a-tetrahydroxy- 
i,ll-dioxo-2-n3phth3cenec3rbox3mide; [4S-(4alph3 1 l2aalpha)]-4,7-Bis(dimethylamino)-l ,4,4a, 
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5,58,6, 1 1 , 1 2a-octahydro-3 , 1 0 : 1 2, 1 2a-tetrahydroxy 1 , 1 1 -dioxo-9-[(2-thienylcarbonyl)amino]-2- 
naphthacenecarboxamide; [4S-(4alpha,1 2aalpha)]-4,7-Bis(dimethylamino)-1,4,4a,5,5a.6.1 1 ,12a-octahy 
dro3,10.l2,12a-tetrahydroxy-9-[(4-nitrobenzoyI)amino]-l ,1 1 -dioxo-2-naphthacenecarboxamide: [4S- 
(4a,12ao)h9-[(4-Aminob nzoyljami no ]-4,7-bis-di methyl amino)- 1,4,43,5,58,6,1 1 ,12a-octahydro- 
3,10,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamidesulfate; [4S-(4a,12aa)]-4,7-Bis- 
(dimethylamino)-9-[[(4-dimethylamino)ben20yl]amino]-1,4 l 43.5,58,6,1 1,1 2a-octahydro-3,1 0,1 2,1 2a- 
tetrahydroxy-1 , 1 1-dioxo-2-naphthacenecarboxamide; [7S-(7a,10aa)]-[2-[f9-(Aminocarbonyl)-4 t 7-bis- 
{dimethyiamino)-5,5a,6.6a, 7,l0,10a,12-octahydro-1 ,8,10a,1 1-tetrahydroxy-10,12-dioxo-2-naphthacenyl]- 
amino]-2-oxoelhyl]carbamic acid 1,1-dimethylethyl ester; [4S-(4a,l2aa)]-9-[(Aminoacetyl)amino]-4,7-bis- 
(dimeihylaminoJ-I^^^.Sa.B.H.^a-octahydro-S.IO.^.^a-tetrahydroxy-l.l 1-dioxo-2- 
naphthacenecarboxamide mono(trifluoroacetate); [4S-(4a,12aa)]-4,7-Bis(dimethylarnino)-1 ,4,4a,5 f 5a,6, 
11.1 2a-octahydro-3.1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-9-[(phenylsulfonyl)arnino]-2- 
naphthacenecarboxamide; [4S-(4u,12aa)]-9-[[(4-Chlorophenyi)sutfonyl]amino]-4,7-bis(dimethylamino)- 
1,4,4a,5 ( 5a.6,l 1 ,1 2a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide; [4S-(4a,12aa)]-4,7-Bis- 
(dimethylamino)-1,4,4a,5. Sa.ejI.^a-octahydro-S^O.^.^a-tetrahydroxy^tO-nitrophenyOsulfonyl]- 
amino-1,1 1-dtoxo-2-naphthacenecaboxamide; [4S-(4u,12a«)]-4,7-Bis(dimethylamino)-1 ,4,4a, 5a,6,1 1,12a- 
octahydro-3,10,12,12a-tetrahydroxy-9-[[(4-nitrophenyl)sulfonyl]amino]-1 ,11-dioxo-2- 
naphthacenecarboxamide; [4S-(4«,12aa)]-4,7-Bis(dimethylamino^ 

3,10,12 ,l2a-tetrahydroxy-1, 1 1-dioxo-9-[(2-thienylsulfonyl)amino]-2-naphthacenecarboxamide; [4S- 
(4<x,12aa)^9[[(2-{Ac9tyiamino)-4-methyl-5-thia^olylsulfonyl]amino]-4,7-bis(^ 

l^^a.S.Sa.e.n.^a-octahydro-SJO,^, 12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide; [4S- 
(4alpha,12aa!pha)]-4,7-Bis(dimethylam 

1 2,1 2a-tetrahydroxy-1,1 1 -dioxo-2-naphthacenecarboxamide; [4S-(4a,12aa)]-4,7-Bis(dimethylamino)-9- 
(fbrmylamino)-l ,4,4a,5a,6,1 1 ,12a-octahydro-3.10,12,1 2a-tetrahydroxy-1 ,1 1 -dioxo-N-(1 - 
pyrrondinylmethyi)-2-naphthacenecarboxamide; [43-(4o,1 2aa)]-4,7-Bis(dimethylamino) 

1 ,4,43,5,53,6,1 1 ,1 2a-octahydro-3,10,12,1 2a-tetrahydroxy-9-[(methanesulfonyl)3mino]-1 ,1 1-dioxo-2- 
naphthacenecarboxamide; [4S-(4a,i2aa)]-4,7-Bis(dimethylamino) -i,4,4a,5,5a,6 ( ii ( i2a-octahydro- 
3,1 0, 1 2,1 2a-tetrahydroxy-l ,1 1 -dioxo-9-[[(phGnylmethoxy)acetyl]amino]-2-naphthac©noc3rboxamidG; [7S- 
(7a,10aa)H[9-(AminocarbonylM,7-bis(dime%^ 

tetrahydroxy-10,12-dioxo-2-naphthacenyl]3mino]oxoacetic acid ethyl ester; [4S-(4a, l2aa)]-4,7-Bis- 
(dimethylamino)- 1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy-9-[(hydroxyacetyl)amino]-1 , 
11-dioxo-2-naphthacenecarboxamide; [4S-(4a, 12aa)]-4,7-Bis(dimethylamino)-9-[[(methylamino)acetyl]- 
amino]-1 .4,4a,5,5a,6,1 1 .^a-octahydr o-3,10, 12,1 2a- tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxirnide 
hydrochloride; [4S-(4«, 1 2aa)]-4-(Dimethylamino)-9-(acetylamino)- 1 ,4,43,5,58,6, 11,1 2a-octahydro- 

3,1 0,1 2,12a-tetrahydroxy-7-iodo-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate; [7S(7a,10aa)]-[9- 
(Aminocarbonyl)-4,7-bis(dimethylamino)-5,5a,8 1 6a l 7,l 0,1 0a ( l2-oclahydro-1 ,8.10a. I1-tetrahydroxy-10.12- 
dioxo-2-naphthacenyl]carbamic acid methyl ester; J7S-(7a,10aa)H9-(Aminocarbonyl)-4, 7-bis- 
(dimethylaminoJ-S.Sa.G.Ga^.lO.IOa.^-octahydro-l, 8,10a,1 1-tetrahydroxy-10,12-dioxo-2-naphthacenyl]- 
carbamic acid (2-diethy1amino)ethyl ester; [7S-(7a,1 0aa)][9-(Aminocarbony l)-4,7-bis(dimethy1amino)- 
5,5a,6 ( 6a,7. lO.IOa.^-octahydro-I.SJOa.ll-tetrahydroxy-IO.^-dioxo^-naphthacenyilcarbamic acid 
ethenyl ester; [7S-(7a.10aa)H9-(Aminocarbonyl)4,7-Dis(dimethylarriino)-5,5a.6 1 6a.7.10.10a l 12- 
oct3hydro-1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]carbamic acid 2-propenyl ester; [4S- 
(4a,1 2ao)]-4.7-Bis(dimethylamino)-9-[[(dtmethylamino)acetyl]amino]-1 ,4,48:5,58,6, 11,1 2a-octahydro- 
3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate; [4S-(4a,1 2aa)]-4,7-Bis- 
(dimethylamino)-l ,4,48,5,58,6,1 1 ,1 2a-octahydro-3,1 0,1 2, 1 2a-tetrahydroxy-9-[(methoxyacetyl)amino]- 
1,1 1-dioxo-2-naphthacenecarboxamide hydrochloride; [4S-(4a,12aa)]-9-[(4-Bromo-1-oxobutyl)amino]- 
4,7-bis(dimethylamino)-1 ,4, 4a,5,5a,6,1 1 ,12a-octahydro-3 t 10,1 2,1 2a-tetrahydroxy-1 , 1 1-dioxo-2-naph- 
thacenecarboxamide sulfate; [4S-(4a, 12aa)]-9-[[(Acetyloxy)acetyl]amino]-4,7-bis(dimethylamino)- 
1,4,48,5.53,6,1 1,1 2a-octahydro-3 f 10,1 2,1 2a-tctrahydroxy-1 ,1 1-dioxo-2-naphthaccnecarboxamidc; [4S- 
(4a,12aa)h9-(BenzoylaminoH7-bis(dimethylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate; [4S-(4alpha,l 2aalpha)]-4,7-Bis- 
(dimethyl3mino)-1 ,4,4a,5, 5a,6,1 1 ,123-oct3hydro-3,10,12,123-tetrahydroxy-1 ,1 1-dioxo-9-[[3- 

(trifluoromethyl)benzoyl]amino]-2-naphthacenecarboxamide hydrochloride; [4S-(4a,12aa)]-9-[(4- 
Aminobenzoyl)amino}-4,7-bis(dimethylamino)-l ,4,4a, 5,5a,6.11,l2a-oct3hydro-3,l0,l2,l23-tetr3hydroxy- 
1, 1 1 -dioxo-2-naphthacenecarboxamide; [4S-{4a,1 2aa)]-4, 7-Bis(dimethylamino)-9-[[(4-dimethyl3mino)- 
benzoyl]3mino]-1 ,4,4a,5,5a,6,l 1 ,1 2a-octahydro-3,l 0,12,1 2a-tetrahydroxy-l ,1 1 -dioxo-2- 
naphthscenecarboxamide hydrochloride; [7S-(7a 1 i03a)]-[2-[[9-(Aminocarbonyl)-4, 7-bi${dim9thylamino)- 
5,5a,6,6a,7, 1 0, 1 0a,l 2-octahydro-i , 8, 1 0a, 1 1 -tetrahydroxy-1 0 , 1 2-dioxo-2-naphth3cenyl ]amino]-2- 
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oxoethyl]carbamic acid 1,1-dim thylethyl ester hydrochlorid ; HS-f^.iaaahg-KAminoacetylJamino]-^ 
7-bis-dimethylamino)-1 ,4,4a.5,5a,6,1 1 ,1 2a-octahydro-3. 1 0,1 2,1 2a-tetrahydroxy-l ,1 1 -dioxo-2-naph- 
thacenecarboxamide; [4S-(4alpha.l2aalpha)H7-Bis(dimethylamino)-9-[(ethylsulfonyl)ami 
1 ,4.43,5,53,6, 1 1 , 1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide hydro- 
chloride; [4S-(4a,12aa)]-47-Bis(dimethylamino)-1,4 t 4a ( 5,5a l 6 f 11 .12a-octahydro-3,10,12,12a- 
tetrahydroxy-9-[(methaiiesulfonyl)amino]-1 ,1 1-dioxo-2-naphthacenecarboxainide sulfate; [4S-(4a,12aa)]- 
4,7-Bis(dimethylamino)-l,4 1 4a ) 5,5a l 6,1 1 ,12a-octahydro-3 : 10,i 2, 1 2a-tetrahydroxy-1 ,1 1-dioxo-9-[[- 
(phenylmethoxy)acetyl]amino]-2-naphthacenecarboxamtde hydrochloride; [4S-(4a,1 2ao)p4.7-Bis- 
(dimethylamino)-l ,4.4a.5.5a, 6,1 1.1 2a-octahydr 0-3,10.1 2.1 2a- tetrahydroxy-9-[(hydroxyacety I )amino]- 
1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate; [4S-(4a f 12aff)]-4-(Dimethylamino)-9-(acetylamino>- 
1 ,4,4a.5,5a.6,1 1,12a-octahydro-3,10,12, 12a-tetrahydroxy-7-iodo-1 ,1 1-dioxo-2-naphthacenecarboxamide; 
[4S-(4a,12aa)]-4.7-Bis(dimethylamino)-9-[[(dimethylamino)ac^tyl]amino 

3,10,l2,l2a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide; [7S-(7u ( 10au)]-[9-(Aminocarbonyl>-4. 7 - 
bis(dimethylamino)-5.5a.6,6a,7,10,10a,12-octahydro-1 : 8, 1 0a, 11 -tetrahydroxy-1 0.1 2-dioxo-2- 

naphthacenyl]carbamic acid methyl ester sulfate; [7S-(7a,10aa)]-[9-{Aminocarbonyl)-4,7-bis- 
(dimethy lamino)-5,5a,6.6a,7, 10.1 0a,1 2-octahyd ro- 1 ,8,1 0a. 1 1 -tetrahydroxy-1 0. 1 2-dioxo-2-naphthaceny \y 
carbamic acid (2-diethylamino)ethyl ester hydrochloride; [7S-(7a,10aa)]-[9-(AminocarbonylH.7-bis- 
(dimethylamino)-5,5a,6 f 6a,7 l 10,10a,12-octahydro-1,8, 1 0a ( 11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl> 
carbamic acid ethenyl ester sulfate; [7S-(7a,10ao)]-[9-(AminocarbonylH l 7-bis(dimethylamino)- 
5,53,6,63,7,1 0,1 0a,1 2-octahydro-1 ,8,1 0a,1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]carbamic acid 2- 
propenyl ester hydrochloride; t4S-(4a I 12aa]-4,7-Bis(dimethylamino)-9-[[(diethyfamino) acetyl]aminoh 
1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2, 12a-tctrahydroxy-1 ,1 1 -dioxo-2-naphthaccnccarboxamidc sulfate; 
[4S(4a.12aa]-4.7-Bis(dimethylamino>-9-^^^ 

3,10 t l2,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide hydrochloride; [4S-<4a,12aa}-4.7-Bis- 
(dimethylamino)-9-[[(diethylamuio)acetyl]amino]-1 ,4,48,5, 5a,6,1 1 ,12a-octahydro-3 ) 10,12,12a- 

tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide; [4S-<43lpha,12aalpha)]-4,7-Bis(dimethylamino)-9-[[- 
(dim9thylamino)acetyl]amino]-l ,4,43,5,53,6,1 i,i2a-octahydro-3,i 0,12,1 2a-tetrahydroxy-i ,1 l-dioxo-2- 
naphthacenecarboxamide dihydrochloride; [4S-(4a,l 2aa)]-4,7-Bis(dimethylamino)-9-(chloroacetylamino)- 
1 ,4,43,5,53,6,1 1 ,12a-octahydro-3, 10,12,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide; [4S- 
(4alpha,l 23alph3)]-9-[(Chloroacetyl)amino]-4,7-bis{dimethylamino)-l ,4,43,5,53,6,1 1 ,1 2a-octahydro- 
3, 1 0 : 1 2, 1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide dihydrochloride; [4S-(4alpha, 1 233lpha>- 
]-9-[(BromoacetyI)aminoH.7-bis(dimethylamino)-1 ,4.43,5, 5a,6,1 1 ,12a-octahydro-3.10.12,12a- 

tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride; [4S-(4alpha,12aalpha)]-9-[- 
(Bromoacetyl)amino]-4,7-bis(dimethylamino)- 1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy- 
1,11-dioxo-2-naphthacenecarboxamide (free base); [4S-(4alpha,12aalpha)]-9-[(Bromoacetyl)aminoH.7- 
bis(dimethylamino)-1 ,4,43.5,53,6.11, 12a-octaiiydro-3,10.12,12a-tetrahydroxy-1.11-dioxo-2-naph- 
thacenecarboxamide monohydrobromide; [4S-(4alpha, 12aalphs)]-9-[(2-Bromo-1-oxopropyl)aminoH.7- 
bis(dimethylamino)-1.4,4a,5.5a,6.11,12a-octahydro-3.10 ( 12, 1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naph- 

thacenecarboxamide hydrobromide; t4S-(4alpha,12aa!pha)}-9-[(2-Bromo-1-oxopropyl)amino]-47-bis- 
(dimethylamino)-l ,4,43.5,58,6,1 1, 12a-octahydro-3,10.12,12a-tetrahydroxy-1,1 1-dioxo-2-naphthacenecar- 
boxamide hydrobromide; [4S-(4alpha, 1 2aalpha)]-4,7-Bis(dimethytamino)-1 ,4.4a.5.5a.6.1 1 . 1 2a- 
octahydro-3,10,1 2,1 2a-tetr3hydroxy-9-[[(methyl3mino)3cetyl]3minol-1 ,1 1-dioxo-2- 
naphthacenecsrboxamide dihydrochloride; [7S-(7alph3,l0aalpha)]-N-[9-{Aminocarbonyl)-4,7-bis- 
(dimethy lamino)-5,5a,6,6a,7, 1 0, 1 0a J 2^ 

4-morpholineacetamide dihydrochloride; [4S-(4alpha.12a3ipha)]-4,7-Bis(dimethylamino)-9-[[(ethylamino)- 
acetyl]amino]-1 ,4.4a,5,5a.6.1 1 ,12a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1-dioxo-2- 
naphthacenecarboxamide dihydrochloride; [4S-(4alpha, l2aalpha)]-9-[[(Cyclopropylamino)acetyl]amino]- 
4,7-bis(dimethy lamino)- 1 ,4,43,5,53,6, 11,1 2aoctah ydro-3 ,10,12, 1 2s-tetrahydroxy- 1 , 1 1 -dioxo-2-naph- 
thaccnecarboxsmidc dihydrochloride; [4S-(43lph3,l2aalpha)]-4,7-Bis(dimethylamino)-9-[[(butylamino)- 
acetyl Jamino]-1 ,4,4a,5,5a,6, 1 1 ,12a-octahydro-3,1 0,1 2,1 2a- tetrahydroxy-1 ,1 1 -dioxo-2- 

naphthacenecsrboxamide dihydrochloride; [4S-(4alpha, l2aalpha)]-9-[[(Diethylamino)acetyl]amino}-4,7- 
bis(dimethylamino)-1 ,4,4a,5,5a,6.1 1 ,1 2a-oct3hydro-3,10,1 2, 1 2s-tetrahydroxy-1 ,1 1 -dioxo-2-naph- 

thacenecarboxamide dihydrochloride; [7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-4,7-bis- 
(dimethylamino)-5,53,6,63,7,l0,10a,l2-oct3hydro-l ,8,103.1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl> 

1- pyrrolidineacetamide dihydrochloride; [4S-(4alpha l 12aaiph3)]-4,7-Bis(dimethylamino)-1 ,4 ( 4a, 
5,53,6,1 1,12a-octahydro-3,10,12,12a-tetr3hy^ 

2- n3phth3cenecarbox3mide dihydrochloride; [7S-(7aipha, i0aalpha)]-N-[9-(Aminoc3rbonylK^ 
(dim9thyl3mino)-5,53,6,6a,7,1 0,1 0a,12-oct3hydro-1, 8,103,1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenylh 
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1 -piperidin acetamide dihydrochloride; [7S-(7alpha,1 0aalpha)]-N-[9-(Aminocarbonyl)-4,7-bis- 
(dimethylamino)-5,5a,6,6a.7,10. 10a,12-octahydro-1 ,8,10a, 11 -tetrahydroxy-1 0,1 2-dioxo2-naphthacenyl]- 
1 H-imidazole-1 -acetamide dihydrochloride; [4S-(4aipha.12aalpha)]-4,7-Bis(dimethyIamino)- 
1 ,4,43,5,53.6, 11,1 2a-octahydro-3, 10,12,1 2a-t trahydroxy- 1,11 -dioxo-9-[[(propy lamino)acetyl]amino]-2- 
naphthacenecarboxamide dihydrochloride; [4S-(4alpha,1 2aalpha)]-4,7-Bis(dimethylamino)-9-[- 
[dimethylamino)acelyl]amino]-1 ,4, 4a,5,5a,6.11 ,12a-octahydro-3,10.12 ( 12a-tetrahydroxy-1, 1 1-dioxo-2- 
naphthacenecarboxamide; [4S-(4alpha, 1 2aaIpha)]-4,7-Bis(dimethylamino)-9-[[(hexylamino)acetyl]- 
amino]-1 ,4.4a t 5,5a t 6,1 1 ,12a-octahydr O-3.10, 12. 12a-tetrahydroxy-1 .1 1-dioxo-2-naphthacenecarboxamide 
dihydrochloride; [4S-(4alpha.12aalpha)]-47-Bis(dimethylamino)-9-[[2-(dimelhylamino)-1-oxopropylh 
amino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,10,1 2,12a-tetrahydroxy-1 , 1 1 -dioxo-2-napthacenecarboxamida 
dihydrochloride; [4S-(4alpha,1 2aalpha)]-4 t 7-Bis(dimethylamino)-1 ,4,4a,5,5a,6.1 1 ,1 2a-octahydro- 

3.1 0,1 2. 1 2a-tetrahydroxy-9-[[2-(methylamino)-1 -oxopropyl]amino]-1 .1 1 -dioxo-2- 
naphthacenecarboxamide dihydrochloride; [7S-(7alpha, 10aalpha)]-N-[9-(Aminocarbonyl)-4,7-bis- 
(dimethylamino)-5,5a,6,6a,7,l0,l0a.12-octahydr^ 

alpha-methyl- 1 -pyrrolidineacetamide dihydrochloride; [4S-(4alpha, 1 2aalpha)H,7-Bis(dimethylamino)-9- 
[[4-(dimemyla/Tiino)-1-oxobuty!lam^ 

dioxo-2-napthacenecarboxamide dihydrochloride; [4S-(4alpha,12aalpha)]-9-[[(Butylmethylamino)acetyl]- 
amino]-4 l 7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2- 
naphthacenecarboxamide dihydrochloride; [4S-{4aJpha,l2aalpha)]-4,7-Bis(dimethylamino)- 

1,4,43,5,58,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-9-[[(pentylamino)acetyl]amino]-2- 
naphthacenecarboxamide dihydrochloride; [4S-{4alpha, 12aalpha)]-4,7-Bis{dimethy!amino)- 
1,4,4a t 5.5a,6,l 1 ,12a-octahydro-3,10,12,12a-tctrahydroxy-1 ,1 1-dioxo-9-[[[(phcnylmcthyl)amino]acctyl]- 
amino]-2-naphthacenecarboxamide dihydrochloride; [7S-(7alpha,10aaJpha)]-N-[2-[[9-(Aminocartoonyl)- 
4,7-bis(dimethy lam ino)-5 ,53,6,63,7, 1 0a, 1 2-octahydro-1 ,8, 1 0a,1 1 -tetrahydroxy- 1 0, 1 2-dioxo-2- 

naphthacenyl]3mino]-2-oxoethyl]glycine; [4S-(4alpha, 1 2aalpha)]-4,7 -Bis(dimethytamino)-9-[[- 
(dimethylamino)acetyl]amino]-1 ,4,4a,5,5a p 6,1 1 ,1 2a-oct3hydro-3,1 0,1 2, 123- tetrahydroxy-1 ,1 1 -dioxo-N-(1- 
pyrro!idinylmethyl)-2-naphthacenecarboxamide; [4S-(4alpha,i2aalpha)]-4,7-Bis(dimethylamino)-9-[[- 
(dimethylamino)acetyl]amino]-1,4, 43,5,53,6,11 ,12a-octahydro-3,l 0,1 2,1 2a-tetrahydroxy-1, 1 i-dioxo-N- 
(4-morpholinylmethyl)-2-naphthacenecarbox amide; [4S-(4a!pha,12aalpha)]-4,7-Bis(dimethylamino)-9-[[- 
(dimethylamino)acetyl]amino]-l ,4,43,5,53,6,1 1 ,1 2a-octahydro-3,l 0,1 2,1 23-tetrahydroxy-l ,1 1 -dioxo-N-(l - 
piperidinylmethyl)-2-n3phthacenecarboxamide; [7S-(73lpha, 1 03alpha)]-N-[9-(Aminocarbonyl-4,7-bis- 
(dimethylamino)-5,5a,6,6a7J0,10a,12-oct^ 

azetidineacetamide; [4S-(4alpha,12aalpha)]-9-[[(Cyclobutylamino)acetyl]amino]-4,7-bis(dinnethylarTiino)- 
1 ,4,43,5,53,6, 11,1 2a-octahydro-3, 10, 12, 1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide hydro- 
chloride. 

12. A compound according to Claim 6, [4S-(4a,12aa)|-4-(Dimethylamino)-9-(formylamino)- 
1 ,4,4a,5.5a.6,1 1 ,12a-octahydro-3,10,12 ,12a-tetrahydroxy-7-nitro-1,1 1-dioxo-2- naphthacenecarboxamide 
sulfate. 

13. A method of producing a compound of the formula: 



N(CH 3 ) 2 




OH 0 OH 0 0 



according to Claim 1, wherein X = NR 1 R 2 , which comprises reacting a 9-amino-7- (substituted amino)-6- 
demethyl-6-deoxytetracyclineof the formula: 



204 



EP0 536 515 A1 




with an acyl halide of the formula R-halide. an acylanhydride of the formula R-anhydride, a mixed acyl 
anhydride of the formula R-anhydride, a sulfonyl halide of the formula R-halide. or a sulfonyl anhydride 
of the formula R-anhydride in the presence of a suitable acid scavenger in a suitable solvent. 

rs 14. A method of producing a compound of the formula: 



20 



25 



RNH 




30 



40 



according to Claim 1, wherein X is a halogen, which comprises reacting a 9-(acyl or sulfonylamino)-6- 
demethyl-6-deoxytetracycline of the formula; 



RNH 



N(CH 3 ) 2 




OH 0 OH 0 



with a halogenating agent. 
15. A method of producing a compound of the formula: 



45 



so 



RNH 



55 




OH 0 OH 0 



according to Claim 6, which comprises reacting a 9-(acyl or sulfonylamino)-6-demethyl-6-deox- 
ytetracydine of the formula: 
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RNH 



with a metal nitrate and a strong acid. 
16. A method of producing a compound of the formula: 




RNH 

OH 0 OH 0 0 

according to Claim 6, which comprises reacting a compound of the formula: 



RNH 




OH 0 OH 0 



with nitric acid and a strong acid. 
17. A method of producing a compound of the formula: 




RNH 

OH 0 OH 0 0 

according to Claim 1, wherein X = NF^R 2 , which comprises reacting a compound of the formula: 
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RNH 



to 




75 



according to Claim 6 with the appropriate (Ci-C*) straight or branched aldehyde or ketone in the 
presence of an acid and hydrogen. 

18. A method of producing a compound of the formula: 



20 



25 



RNH 




NHCH.HC , 
1 R 



according to Claim 1, wherein X = NR 1 R 2 or halogen, which comprises reacting a ^(substituted 
amino}-7-(halo or substituted amino)-6-demethyl-6-deoxytetracycline of the formula: 



30 



35 



RNH 




40 



45 



according to Claim 1 with a primary or secondary amine in the presence of formaldehyde. 

19. A method for the prevention, treatment or control of bacterial infections in warm-blooded animals which 
comprises administering to said animal a pharmacologically effective amount of a compound according 
to Claim 1. w 

20. A pharmaceutical composition of matter comprising a compound according to Claim 1 in association 
with a pharmaceutically acceptable carrier. 
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